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BUFFON’S 


NATURAL  HISTORY. 


HISTORT  OF  ANIMALS. 


RISTOTLE  admits,  with  Plato,  of  final 


and  efficient  caufes.  Thefe  efficient 


caufes  are  fenfitive  and  vegetative  fouls,  that 
give  form  to  matter,  which  of  itfelf  is  only  a 
capacity  of  receiving  forms ; and  as  in  gene- 
ration the  female  gives  the  moll  abundant  mat- 
ter, and  it  being  againft  his  fyftem  of  final 
caufes  to  admit  that  what  one  could  afredt 
ffiould  be  performed  by  many,  he  concludes, 
vol.  in.  B that 
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that  the  female  alone  contains  the  neceffary 
matter  to  generation ; and,  as  another  of  his 
principles  was,  that  matter  itfelf  is  unformed, 
and  that  form  is  a diltinft  being  from  matter, 
lie  affirmed  that  the  male  furniffi.ed  the  form, 
and  confequcntly  nothing  belonged  to  mat- 
ter. 

Defcartes,  on  the  contrary,  who  admitted 
but  a few  mechanical  principles  in  his  philofo- 
phy,  endeavoured  to  explain  the  formation  of 
the  foetus  by  them,  and  thought  it  in  his  power 
to  comprehend,  and  make  others  underftand, 
how  an  organized  and  living  being  could  be 
made  by  the  laws  of  motion  alone.  His  ad- 
mitted principles  differed  from  thofe  ufed  by 
Ariftotle  ; but  both,  inflead  of  examining  the 
thing  itfelf,  without  prepoffieffion  and  preju- 
dice, have  only  confidered  it  in  the  point  of 
view  relative  to  their  fyftems  of  philofophy, 
which  could  not  be  attended  with  a fuccefsful 
application  to  the  nature  of  generation,  be- 
caufc  it  depends,  as  we  have  ffiewn,  on  quite 
different  principles.  Defcartes  differs  Hill 
more  from  Ariftotle,  by  admitting  of  the  mix- 
ture of  the  feminal  liquor  of  the  two  fexes ; 
he  thinks  both  furnifh  fomething  material  for 
generation,  and  that  the  fermentation  occa- 

fioned 
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fioned  by  the  mixture  of  thefe  two  feminal  li- 
quors caufes  the  formation  of  the  foetus. 

Hippocrates,  who  lived  under  Perdicas,  a 
confiderable  time  before  Ariftotle,  eftablifhed 
an  opinion,  which  was  adopted  by  Galen,  and 
a great  number  of  phyficians  who  followed 
him.  His  opinion  was,  that  the  male  and  fe- 
male had  each  a prolific  fluid,  and  fuppofed, 
befides,  that  there  were  two  feminal  fluids  in 
each  fex,  the  one  ftrong  and  adtive,  the  other 
weak  and  inactive*.  That  a mixture  of  the 
two  ftrongeft  fluids  produced  a male  child,  and 
of  the  two  weakeft  a female  ; fo  that,  accord- 
ing to  him,  they  each  contain  a male  and 
a female  feed.  He  fupports  this  hypothefis 
by  the  following  circumftance  ; that  many 
women,  who  produced  only  girls  by  their  firft 
hufbands,  have  produced  boys  by  a fecond  ; 
and  that  men,  who  have  had  only  girls  by  their 
firft  wives,  have  had  boys  by  others.  It  ap- 
pears to  me,  that  if  even  this'  circumftance 
could  be  well  eftablilhed,  it  would  not  be  ne- 
ceflary  to  give  to  the  male  and  female  two 
Hinds  of  feminal  liquor  for  an  explanation,  be- 
caufe  it  may  eafily  be  conceived  that  women, 
B 2 who 

* See  Hippoerates,  lib.  He  Genitura,  page  129,  & )ib.  de 
iisca,  page  198,  Lugd.  Bat.  1665,  vol.  I, 
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who  have  brought  forth  only  girls  by  their 
firft  hufbands,  and  produced  boys  with  other 
men,  were  only  thofe  who  furnifhed  more 
particles  proper  for  generation  with  their  firft 
hufband  than  with  the  fecond  ; or  that  the  fe- 
cond  hufband  furnifhed  more  particles  proper 
for  generation  with  the  fecond  wife  than  with 
the  firft  ; for  w hen,  in  the  inftant  of  concep- 
tion, the  organic  molecules  of  the  male  are 
more  abundant  than  thofe  of  the  female,  the 
refult  will  be  a male,  and  w'hen  thofe  of  the 
female  abounds  a female  w'ill  be  produced ; 
nor  is  it  in  the  lead  furprifing  that  a man 
fhould  have  a difadvantage  in  this  refpeft  with 
fome  women,  while  he  w'ill  have  a fuperiority 
over  others. 

This  great  phyfician  fuppofes,  that  the  feed 
of  the  male  is  a fecretion  of  the  ftrongeft  and 
mod  eifential  parts  of  all  that  is  humid  in  the 
human  body  ; and  he  thus  explains  how  this 
fecretion  is  made  : “ Venx  & nervi,  he  fays, 
ab  omni  corpore  in  pudendum  vergunt,  quibus 
dum  aliquantulum  teruntur&  ealefeunt  ac  im- 
plentur,  velut  pruritus  incidit,  ex  hoc  toti  cor- 
pori  voluptas  ac  caliditas  accidit  ; quum  vero 
pudendum  teritur  & homo  movetur,  humidum 
in  corpore  ealefeit  ac  diffunditur,&  a motu  con- 

quaffatur 
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quaflatur  ac  fpumefcit,  quem-admodum  alii  hu- 
mores  omnes  conquafl'ati  fpumefcunt. 

“ Sic  autem  in  homine  ab  humido  fpumefcen- 
te  id  quod  robuftiilimum  eft  ac  pinguiffimum 
fecernitur,  & ad  medullam  fpinalem  venit ; ten- 
dunt  enim  in  hanc  ex  omni  corpore  vise,  & 
diffundunt  ex  cerebro  in  lumbus  ac  in  totum 
corpus  & in  medullum  ; & ex  ipfa  medull  proa- 
cedunt  vize  . ut  & ad  ipfam  humidum  perferatur 
& ex  ipfa  fecedat ; poftquam  autem  ad  hanc  me- 
dullam genitura  pervenerit,  procedit  ad  renes, 
hac  enim  via  tendit  per  venas,  & ft  renes  fue- 
rint  exulcerati,  aliquando  etiam  fanguis  defer- 
tur  : a renibus  autem  tranfit  per  medois  teftes 
in  pudendum,  proce  dit  autem  non  qua  urina, 
erum  alia  ipfi  via  eft  ill i contigua,  &c 

Anatomifts  will  no  doubt  difcover  that  Hip- 
pocrates is  not  corredf  in  tracing  the  road  of  the 
feminal  liquor ; but  that  does  not  affedl  his  opi- 
nion, that  the  femen  comes  from  every  part  of 
the  body,  and  particularly  the  head,  becaufe,he 
fays,  thofe  whofe  veins  have  been  cut  which 
lie  near  the  ears  only  bring  forth  a weak,  and 
very  often  an  unfertile  femen.  The  female  has 
alfo  a feminal  fluid  which  fhe  emits,  fome- 
times  within  the  matrix  and  fometimes  without, 

when 

* See  Fccfius’s  Tranflation,  vol.  I.  page  129. 
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ivhen  the  internal  orifice  is  more  open  than  it 
flrould.  The  femen  of  the  male  enters  into  the 
matrix,  where  it  mixes  with  that  of  the  fe- 
male ; and  as  each  has  two  kinds  of  fluid,  the 
one  ftrong  and  the  other  weak,  if  both  turnilh 
their  ftrong,  a male  will  be  the  refult,  and  if 
their  weak,  a female  ; and  if  in  the  mixture 
there  are  more  particles  of  the  male  liquor 
than  the  female,  then  the  infant  will  have  a 
greater  refemblance  to  the  father  than  to  the 
mother,  and  fo  on  the  contrary.  It  might  here 
be  afleed  Hippocrates  what  would  happen  when 
the  one  furnifhed  its  weak  femen  and  the  other 
its  ftrong  ? I cannot  conceive  what  anfwer  he 
could  make,  and  that  alone  is  fufficient  to 
caufe  his  opinion  of  two  feeds  in  each  fex  to  be 
rejected. 

In  this  manner  then,  according  to  him,  the 
formation  of  the  foetus  is  made  : the  feminal 
fluids  firft  mix  in  the  matrix,  where  they  gra- 
dually thicken  by  the  heat  of  the  body  of  the 
mother  ; the  mixture  receives  and  attracts  the 
fpirit  of  the  heat,  and  when  too  warm  part  of 
the  heat  flics  out,  and  the  refpiration  of  the 
mother  fends  a colder  fpirit  in  ; thus  alterna- 
tively a cold  and  a hot  fpirit  enter  the  mixture, 

which  give  life,  and  caufe  a pellicle  to  grow 

on 
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on  the  furface,  which  takes  a round  form,  be- 
caufe  the  fpirits,  afting  as  a centre,  extend  it 
equally  on  all  fides.  “ I have  feen,  fays  this 
great  man,  a foetus  of  fix  days  old  ; it  was  a 
ball  of  liquor  furrounded  wdth  a pellicle  ; the 
liquor  was  reddifh,  and  the  pellicle  was  fpread 
over  with  veffels,  fome  red  and  others  white, 
in  the  midft  of  which  was  a fmall  eminence, 
which  I thought  to  be  the  umbilical  veffels,  by 
which  the  foetus  receives  nourilhment  and  the 
fpirit  of  refpiration  from  the  mother.  By  de- 
grees another  pellicle  is  formed,  which  fur- 
rounds  the  firft  ; the  menftrual  blood,  being 
fuppreded,  abundantly  fupplies  it  with  nutri- 
ment, and  which  coagulates  by  degrees,  and 
becomes  flefh  ; this  flefh  articulates  itfelf  in 
proportion  as  it  grow'S,  and  receives  its  form 
from  the  fpirit ; each  part  proceeds  to  take  its 
proper  place  ; the  folid  particles  go  to  their  re- 
fpedtive  fituations  and  the  fluid  to  theirs  : each 
matter  feeks  for  that  which  is  moft  like  itfelf, 
and  the  foetus  is  at  length  entirely  formed  by 
thefe  caufes  and  thefe  means.” 

This  fyftem  is  lefs  obfcure  and  more  rea- 
fonable  than  that  of  Ariflotle,  becaufe  Hippo- 
crates endeavours  to  explain  every  matter  by 
particular  reafons : he  borrows  from  the  phi- 

lofophv 
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lofophy  of  his  times  but  one  fingle  principle, 
which  is,  that  heat  and  cold  produce  fpirits, 
and  that  thofe  fpirits  have  the  powder  of  order- 
ing and  arranging  matter.  He  has  viewed  ge- 
neration more  like  a phyfician  than  a philofo- 
pher,  while  Ariftotle  has  explained  it  more 
like  a metaphyfician  than  a naturalift  ; which 
makes  the  defers  of  Hippocrates’s  fyftem  par- 
ticular and  lefs  apparent,  while  thofe  of  Ari- 
ftotle’s  are  general  and  evident. 

Thefe  two  great  men  have  each  had  their 
followers  ; almoft  all  the  fcholaftic  philofo- 
phers,  by  adopting  Ariftotle’s  philofophy,  re- 
ceived his  fyftem  of  generation,  while  almoft 
every  phyfician  followed  the  opinion  of  Hip- 
pocrates ; and  feventeen  or  eighteen  centuries 
palled  w ithout  any  thing  new  being  faid  on  the 
fubjeft.'  At  laft,  at  the  reftoration  of  litera- 
ture, fome  anatomifts  turned  their  eyes  on  ge- 
neration, and  Fabricius  Aquapendente  was  the 
firlt  who  made  experiments  and  obfervations  on 
the  impregnation  and  growth  of  the  eggs  of  a 
fowl.  The  following  is  the  fubftance  of  his 
obfervations. 

He  difti ngui filed  two  parts  in  the  matrix 
of  a hen,  the  one  fuperior  and  the  other  in- 
ferior. The  fuperior  he  calls  the  Ovarium, 

which 
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which  is  properly  no  other  than  a duller  of 
fmall  yellow  eggs  of  a round  form,  varying  in 
lize  from  the  bignefs  of  a muftard-feed  to  that 
of  a large  nut  or  medlar.  Thefe  fmall  eggs  are 
fattened  together  by  one  common  pellicle,  and 
form  a body  which  nearly  refembles  a bunch  of 
grapes.  The  fmalleft  of  thefe  eggs  are  white, 
and  they  take  another  colour  in  proportion  as 
they  increafe. 

Having  examined  thefe  eggs  immediately 
after  the  communication  of  the  cock,  he  did 
not  perceive  any  remarkable  difference,  nor 
any  of  the  male  femen  in  any  one  of  thefe 
eggs  ; he  therefore  fuppofed  that  every  egg, 
and  the  ovarium  itfelf,  became  fruitful  by  a 
fubtle  fpirit,  which  came  from  the  femen  of 
the  male  ; and  he  fays,  that  in  order  to  fecure 
this  fecundating  fpirit,  nature  has  placed  at  the 
external  orifice  of  the  vagina  of  birds  a kind  of 
net-work  or  membrane,  which  permits,  like 
a valve,  the  entrance  of  this  feminal  fpirit,  but 
at  the  fame  time  prevents  it  from  re-iffuing  or 
evaporating. 

When  the  egg  is  loofened  from  the  common 
pellicle,  it  defcends  by  degrees  through  a 
winding  paffage  into  the  internal  part  of  the 
matrix.  This  paffage  is  filled  with  a liquor 
vol.  in.  C nearly 
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nearly  fimilarto  the  white  of  an  egg;  it  is  alfo 
in  this  part  that  the  eggs  begin  to  be  furround- 
ed  with  this  white  liquor,  with  the  mem- 
brane whhich  occafions  it,  the  two  ligaments 
( chalaza ) which  paffes  over  the  white,  and 
connects  it  with  the  yolk  and  fhell,  which  are 
formed  in  a very  fliort  time  before  they  are 
laid.  Thefe  ligaments,  according  to  Fabricius, 
is  the  part  of  the  egg  fecundated  by  the  feminal 
fpirit  of  the  male  ; and  it  is  here  where  the 
foetus  firfl  begins  to  form.  The  egg  is  not 
only  the  true  matrix,  that  is  to  fay,  the  place 
of  the  formation  of  the  chick,  but  it  is  from 
the  egg  all  generation  depends.  The  egg  pro- 
duces it  as  the  agent  ; it  fupplies  both  the  mat- 
ter and  the  organs  ; the  ligaments  are  the  fub- 
ftance  of  formation  ; the  white  and  the  yolk 
are  the  nutriment,  and  the  feminal  fpirit  of  the 
male  is  the  efficient  caufe.  This  fpirit  com- 
municates to  the  ligaments  at  firft:  an  alterative 
faculty,  afterwards  a formative,  and  laftly  the 
power  of  augmentation,  &c. 

Thefe  obfervations  of  Fabricius  have  not 
given  us  a very  clear  explication  of  generation. 
Nearly  at  the  fame  time  as  this  anatomift  was 
employed  in  thefe  refearches,  towards  the 
middle  of  the  fixteenth  century,  the  famous 
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Aldrovandus  *,  alfo  made  obfervations  on  eggs ; 
but  as  Harvey  judicioufly  obferves,  he  followed 
Ariftotle  much  clofer  than  experiment.  The 
defcriptions  he  gives  of  the  chicken  in  the  egg 
are  not  exa£t.  Voloher  Coiter,  one  of  his  fcho- 
lars,  fucceeded  much  better  in  his  enquiries  ; 
and  Parifanus,  a phyfician  of  Venice,  having 
alfo  laboured  on  this  fubje£t,  they  have  each 
given  a defcription  of  the  chicken  in  the  egg, 
which  Harvey  prefers  to  any  other. 

This  famous  anatomift,  to  whom  we  are  in- 
debted for  the  difcovery  of  the  circulation  of 
the  blood,  has  compofed  a very  extenfive  trea- 
tife  on  generation  ; he  lived  towards  the  middle 
of  the  laft  century,  and  was  phyfician  to 
Charles  I.  of  England.  As  he  was  obliged  to 
follow  this  unfortunate  prince  in  his  misfor- 
tunes, he  loft  what  he  had  written  on  the  gene- 
ration of  infecfts  among  other  papers,  and  he 
eompofed  what  he  has  left  us  on  the  generation 
of  birds  and  quadrupeds  from  his  memory.  I 
ftiall  concifely  relate  his  obfervations,  his  ex- 
periments, and  his  fyftem. 

Harvey  aflerts  that  man  and  every  animal 
proceed  from  an  egg  ; that  the  firft  produce 
of  conception  in  viviparous  animals  is  a kind 
C 2 of 

* See  his  Ornithology. 
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of  an  egg,  and  that  the  only  difference  between 
viviparous  and  oviparous  is,  that  the  foetus  of 
the  firft  take  their  origin,  acquire  their  growth, 
and  arrive  at  their  entire  expanfion  in  the 
matrix  ; whereas  the  foetus  of  oviparous  ani- 
mals begins  to  exift  in  the  body  of  the  mother, 
where  they  are  merely  as  eggs,  and  it  is  only 
after  they  have  quitted  the  body  of  the  mother 
that  they  really  become  foetufes  ; and  we 
mufl  remark,  fays  he,  that  in  oviparous  ani- 
mals, fome  hold  their  eggs  within  themfelves 
till  they  are  perfect,  as  birds,  ferpents,  and 
oviparous  quadrupeds  ; others  lay  their  eggs 
before  they  are  perfedl,  as  fifh,  cruflaceous, 
and  teflaceous  animals.  The  eggs  which 
thefe  animals  depofit  are  only  the  rudiments 
of  real  eggs,  they  afterwards  acquire  bulk 
and  membranes,  and  attra£l  nourifhment  from 
the  matter  which  furrounds  them.  It  is  the 
fame,  adds  he,  with  infers,  for  example,  and 
caterpillars,  which  only  feem  imperfeft  eggs, 
which  feek  their  nutriment,  and  at  the  end 
of  a certain  time  arrive  to  the  {late  of  chryfa- 
lis,  which  is  a perfedl  egg.  There  is  another 
difference  in  oviparous  animals;  for  fowls  and 
other  birds  have  eggs  of  different  fizes,  whereas 
fill),  frogs,  &c.  lay  them  before  they  are  per- 

fe£t, 
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fe&,  have  them  all  of  the  fame  fize  ; he  indeed 
obferves,  that  in  pigeons,  who  only  lay  two 
eggs,  all  the  fmall  eggs  which  remain  in  the 
ovarium  are  of  the  fame  fize,  and  it  is  only  the 
foremoft  two  which  are  bigger  than  the  reft. 
It  is  the  fame,  he  fays,  in  cartilaginous  fifh,  as 
in  the  thornback,  who  have  only  two  eggs 
which  increafe  and  come  to  maturity,  while 
thofe  which  remain  in  the  ovarium  are,  like 
thofe  in  fowls,  of  different  fizes. 

He  afterwards  makes  us  an  anatomical  ex- 
pofition  of  the  parts  neceffary  to  generation, 
and  obferves,  that  in  all  birds  the  fituation  of 
the  anus  and  vulra  are  contrary  to  the  fituation 
of  thofe  parts  in  other  animals ; the  anus  being 
placed  before  and  the  vulra  behind  * ; and  with 
refpedl  to  the  cock,  and  all  fmall  birds,  that 
they  generate  by  external  friiftion,  having  in 
faft  no  intermiflion  nor  real  copulation  ; with 
male  ducks,  geefe,  and  oftriches,  it  is  evidently 
otherwife. 

Hens  produce  eggs  without  the  cock,  but 
in  a very  fmall  number,  and  thefe  eggs,  al- 
though perfeft,  are  unfruitful  ; he  does  not 
agree  with  the  opinion  of  country  people,  that 
two  or  three  days  cohabitation  with  the  cock 

is 
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is  fufficient  to  impregnate  all  the  eggs  an  hen 
w ill  lay  within  the  year,  but  admits  that  he 
feparated  a hen  from  a cock  for  the  fpace  of 
twenty  days,  and  that  all  the  eggs  file  laid  dur- 
ing that  fpace  wrere  fecundated.  While  the 
egg  is  fattened  to  the  ovarium,  it  derives  its 
nutriment  from  the  veflel  of  the  common  pel- 
licle, but  as  foon  as  it  is  loofened  from  it,  it  de- 
rives the  white  liquor  which  fills  the  pafiages  in 
which  it  defcends,  and  the  whole,  even  to  the 
fhell,  is  formed  by  this  mode. 

The  two  ligaments  (chalazcc)  which  Aqua- 
pendente  looks  on  as  the  fhoot  produced  by  the 
feed  of  the  male,  are  found  in  the  infecund 
eggs  which  the  hen  produces  without  the  com- 
munication with  the  cock,  as  in  thofe  which 
are  impregnated:  and  Harvey  very  judicioufly 
remarks,  that  thofe  parts  do  not  proceed  from 
the  male,  and  are  not  thofe  which  are  fecun- 
dated ; the  fecundated  part  of  an  egg  is  a very 
fmall  white  circle  which  is  on  the  membrane 
that  covers  the  yolk,  and  forms  there  a fmall 
fpot,  like  a cicatrice,  about  the  fize  of  a lentil. 
Harvey  alfo  remarks,  that  this  little  cicatrice 
is  found  in  every  fecund  or  infecund  egg,  and 
that  thofe  who  think  it  is  produced  by  the  feed 
of  the  male  are  deceived.  It  is  of  the  fame 
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fize  and  form  in  frefh  eggs,  as  in  thofe  which 
have  been  kept  a long  time ; but  when  we 
would  hatch  them,  and  when  the  egg  receives 
a fufficient  degree  of  heat,  either  by  the  hen,  or 
artificially,  we  prefently  fee  this  fmall  fpot  in- 
creafe  and  dilate  nearly  like  the  fight  of  the 
eye.  This  is  the  firft  change,  and  is  vifible  at 
the  end  of  a few  hours  incubation. 

When  the  egg  has  undergone  a proper 
warmth  for  twenty-four  hours,  the  yolk, 
which  was  before  in  the  centre  of  the  fhell, 
approaches  nearer  to  the  cavity  at  the  broad 
end  ; this  cavity  is  encreafed  by  the  evapora- 
tion of  the  watery  part  of  the  white,  and  the 
grofler  part  finks  to  the  fmall  end.  The  cica- 
trice, or  fpeck,  on  the  membrane  of  the  yolk, 
rifes  with  it  to  the  broad  end,  and  feems  to  ad- 
here to  the  membrane  there  : this  fpeck  is  then 
about  the  bignefs  of  a fmall  pea,  in  the  middle 
of  it  a white  fpeck  is  difcernible,  and  many 
circles,  of  which  this  point  feems  to  form  the 
centre. 

At  the  end  of  the  fecond  day  thefe  circles 
are  larger  and  more  vifible  ; the  ftreak  alfo 
appears  divided  by  thefe  circles  into  two,  and 
fometimes  three  parts  of  different  colours ; a 
fmall  protuberance  alfo  appears  on  the  external 
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part,  and  nearly  refembles  a fmall  eye,  in  the 
pupil  of  which  there  is  a point,  or  little  cata- 
ra£t  ; between  thefe  circles  a clear  liquor  is 
contained  by  a very  delicate  membrane,  and 
the  fpeck  now  appears  to  be  placed  more  in 
the  white  than  on  the  membrane  of  the  yolk* 
On  the  third  day  the  tranfparent  liquor  is  con- 
iiderably  encreafed,  as  is  alfo  the  fmall  mem- 
brane which  furrounds  it.  The  fourth  day,  a 
fmall  ftreak  of  purple-coloured  blood  is  obferv- 
ed  at  the  circumference  of  the  fpeck  or  ball, 
at  a little  diftance  from  the  centre  of  which  a 
point  may  be  feen  of  a blood  colour,  and 
which  beats  like  a heart.  It  appears  like  a 
fmall  fpark  at  each  diaftole,  and  difappears  at 
each  fyftole  ; from  this  animated  fpeck  ilTue 
two  fmall  blood  veflels,  which  thefe  fmall 
vefTcls  throw  out  as  branches  into  this  liquor, 
all  of  which  come  from  the  fame  point,  nearly 
in  like  manner  as  the  roots  of  a tree  (hoot  from 
from  the  trunk. 

Towards  the  end  of  the  fourth  day,  or  at  the 
beginning  of  the  fifth,  the  animated  fpeck  is  fo 
much  encreafed  as  to  appear  like  a fmall  bladder 
filled  with  blood,  and  by  its  contractions  and 
dilations  is  alternatively  filled  and  emptied.  In 
the  fame  day  this  veflel  very  diftinCUy  appears 
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to  divide  into  two  parts,  each  of  which  alter- 
natively impel  and  dilute  the  blood  in  the  fame 
manner.  Around  the  fhorteft  fanguinary  vef- 
fel  which  we  have  fpoken  of  a kind  of  cloud 
is  feen,  which  although  tranfparent,  renders 
the  fight  of  this  veffel  more  obfcure  ; this 
cloud  conflantly  grows  thicker  and  more  at- 
tached to  the  root  of  the  blood  veil'd,  and 
appears  like  a fmall  globe  ; this  fmall  globe 
lengthens  and  divides  into  three  parts,  one  of 
which  is  globular,  and  larger  than  the  other 
two  ; the  head  and  eyes  now  begin  to  appear, 
and  at  the  end  of  the  fifth  day,  the  place  for  the 
vertebra  is  feen  in  the  remainder  part  of  this 
globe. 

The  fixth  day  the  head  is  feen  more  clear- 
ly, the  outlines  of  the  eyes  now  appear,  the 
wings  and  thighs  lengthen,  and  the  liver,  lungs, 
and  beak,  are  diftindlly  obferved  ; the  foetus 
now  begins  to  move  and  extend  its  head,  al- 
though it  has  as  yet  only  the  internal  vifcera  ; 
for  the  thorax,  abdomen,  and  all  the  external 
coverings  of  the  fore  part  of  the  body  is  want- 
ing. At  the  end  of  this  day,  or  at  the  begin- 
ning of  the  feventh,  the  toes  appear,  the  chick 
opens  and  moves  its  beak,  and  the  anterior 
parts  of  the  body  begin  to  cover  the  vifcera  ; 
on  the  feventh  day  the  chicken  is  entirely 
vol.  hi.  D formed, 
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formed,  and  from  this  time  until  it  comes  out 
of  the  egg,  nothing  happens  but  only  an  ex- 
panfion  of  thofe  parts  it  acquired  within  thefc 
firfl  feven  days  ; at  the  fourteenth  or  fifteenth 
day  the  feathers  appear,  and  at  the  twenty-firft 
it  breaks  the  fhell  with  its  beak,  and  procures 
its  enlargement. 

Thefe  obfervations  of  Harvey  appear  to  have 
been  made  with  the  greateft  exa£fnefs  ; never- 
thelefs  we  fhall  point  out  how  imperfett  they 
are,  and  that  he  has  fallen  himfelf  into  the 
error  he  reproaches  others  with,  making  expe- 
riments to  fupport  his  favourite  hypothefis, 
that  the  heart  was  the  animated  fpeck  which 
firfl;  appeared  ; but  before  we  proceed  on  this 
matter,  it  is  but  juft  to  give  an  account  of  his 
other  obfervations,  and  of  his  fyftem. 

It  is  well  known  that  Harvey  made  many 
experiments  on  hinds  and  does.  They  re- 
ceive the  male  towards  the  middle  of  Septem- 
ber : a few  days  after  copulation  the  horns  of 
the  matrix  become  thicker,  and  at  the  fame 
time  more  lax.  In  each  of  the  cavities  five  ca- 
runculas  appear.  Towards  the  a6th  or  28th 
of  the  above  month  the  matrix  thickens  ftill 
more,  and  the  five  carunculas  are  fwelled  near- 
ly to  the  fliape  and  fizc  of  a nurfe’s  nipple; 
by  opening  them  an  infinity  of  fmall  white 
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fpecks  are  found.  Harvey  pretends  to  have 
remarked,  that  there  was  neither  then,  nor  im- 
mediately after  copulation,  any  alteration  or 
change  in  the  ovarium,  and  that  he  has  never 
been  able  to  find  a fingle  drop  of  the  feed  of 
the  male  in  the  matrix,  although  he  has  made 
many  refearches  for  that  purpofe. 

Towards  the  end  of  October,  or  beginning 
of  November,  when  the  females  leparate  from 
the  males,  the  thicknefs  of  the  horns  begins  to 
diminilh,  the  internal  furfaces  of  their  cavities 
are  fwelled,  and  appear  faftened  together ; the 
carunculas  remain,  and  the  whole,  which  re- 
fembles  the  fubftance  of  the  brain,  is  fo  foft 
that  it  cannot  be  touched.  Towards  the  13th 
or  14th  of  November,  Harvey  fays,  that  he  per- 
ceived filaments,  like  the  threads  of  a fpider’s 
web,  which  traverfed  the  cavities  of  the  horns 
and  the  matrix  itfelf : thefe  filaments  fhoot  out 
from  the  fuperior  angle  of  the  matrix,  and  by 
their  multiplication  form  a kind  of  membrane, 
or  empty  tunic  ; a day  or  two  after  this  tunic 
is  filled  with  a white,  aqueous  and  glutinous 
matter,  which  adheres  to  the  matrix  by  a kind 
of  mucilage  ; and  in  the  third  month  this 
tunic,  or  pouch,  contains  an  embryo  about 
the  breadth  of  two  fingers  long,  and  another 
internal  pouch,  called  the  amnios,  containing 
D 2 a tranf- 
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a tranfparcnt  cryftalline  liquor,  in  which  the 
foetus  fwims.  The  foetus  at  firft  was  but  an 
animated  fpeck.  like  that  in  the  egg  of  a fowl. 
All  the  reft  is  performed  in  the  fame  manner  as 
that  related  of  the  chick  ; the  only  difference  is 
in  the  eyes,  which  appear  much  fooner  in  the 
fowl  than  in  the  deer.  The  animated  fpeck 
appears  about  the  19th  or  20th  of  November,  a 
day  or  two  after  which  the  oblong  body,  which 
contains  the  foetus,  is  feen  ; in  fix  or  feven 
days  more  it  is  fo  much  formed  that  the  fex 
and  limbs  may  be  diftinguifhed  ; but  the  heart 
and  vifcera  are  yet  uncovered,  and  it  is  two 
days  more  before  the  thorax  and  the  abdomen 
covers  them,  which  is  the  laft  work  and  com- 
pletion of  the  edifice. 

From  thefe  obfervations  upon  hens  and  deer 
Harvey  concludes,  that  all  female  animals  have 
eggs,  that  in  thefe  eggs  a feparation  of  a tranf- 
parent  chryftalline  liquor  contained  in  the  am- 
nios is  made,  and  that  another  external  pouch, 
the  chorion,  contains  the  whole  liquors  of  the 
egg;  that  the  firft  thing  which  appears  in  the 
chryftalline  liquor  is  the  fanguinary  and  ani- 
mated fpirit  ; in  a word,  that  the  formation  of 
viviparous  animals  is  made  after  the  fame  man- 
ner as  oviparous  ; and  he  explains  the  genera- 
tion of  both  as  follows  : 
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Generation  is  the  work  of  the  matrix,  in 
which  no  feed  of  the  male  ever  enters;  the  ma- 
trix conceives  by  a kind  of  contagion,  which 
the  male  liquor  communicates  to  it,  nearly  as 
the  magnet  communicates  its  magnetic  virtue 
to  fteel.  This  male  contagion  not  only  a£ts 
upon  the  matrix  but  over  all  the  female  body, 
which  is  wholly  fecundated,  although  the  ma- 
trix only  has  the  faculty  of  conception,  as  the 
brain  has  the  foie  faculty  of  conceiving  ideas. 
The  ideas  conceived  by  the  brain  are  like  the 
images  of  the  objects  tranfmitted  by  the  fenfes; 
and  the  foetus,  which  may  be-confidered  as  the 
idea  of  the  matrix,  is  like  that  which  produces 
it.  This  is  the  reafon  that  a child  has  a re- 
femblance  to  its  father,  &c. 

I fhall  not  follow  this.anatomift  any  farther ; 
what  I have  mentioned  is  fufficient  to  judge  of 
his  fyftem ; but  we  have  fome  remarks  to 
make  on  his  obfervations.  He  has  given  them 
in  a manner  mod  likely  to  impofe  ; feems  to 
have  often  repeated  his  experiments,  and  to 
have  taken  every  neceflary  precaution  to  avoid 
deception  ; from  which  it  might  be  imagined 
he  had  feen  all  he  writes  upon,  and  obferved 
them  with  the  greateft  accuracy.  Never- 
thelefs,  I perceive  both  uncertainty  and  ob- 
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fcurity  in  his  defcriptioils ; his  Obfervations  are 
related  chiefly  on  memory  ; and  although  he 
often  fays  the  contrary,  Ariftotle  appears  to 
have  been  his  guide  more  than  experience;  for 
he  has  only  feen  in  eggs  what  Ariflotle  has 
before  mentioned ; and  that  mod  of  his  Ob- 
fervations which  may  be  deemed  eflential  had 
been  made  before  him,  we  fhall  be  perfectly 
convinced  if  we  pay  a little  attention  to  what 
follows : 

Ariftotle  knew  that  the  ligaments  (Chalazs) 
were  of  no  fervice  to  the  generation  of  the 
chicken.  “ Quae  ad  principiurn  lutei  gran- 
dines  haerent,  nil  conferunt  ad  generationem, 
ut  quidam  fufpicantur.”  *Parifanus,  Volcher, 
Coiter,  Aquapendente,  and  others,  remark- 
ed the  cicatrice  as  well  aS  Harvey,  Aqua- 
pendente fuppofed  it  of  no  ufe  ; but  Parifa- 
nus  pretended,  that  it  was  formed  by  the  male 
femen,  or  at  leaft  that  the  white  fpeck  in  the 
middle  of  the  cicatrice  wfas  the  feed  of  the  male 
which  w'ould  produce  the  chicken.  “ Eft-que, 
fays  he,  illud  galli  femen  alba  & tenuiilima 
tunica  abdu&um,  quod  fubftat  duabus  com- 
munibus  toti  ovo  membranis,  &c.”  There- 
fore the  only  difeovery  w'hich  properly  be- 
longs 

* Hift.  Anim.  lib.  vi.  cap.  2. 
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longs  to  Harvey  is,  his  having  obferved  that 
this  cicatrice  is  found  in  infecund  as  well  as 
fecundated  eggs  ; for  others  had  obferved,  like 
him,  the  dilation  of  the  circles,  and  the  growth 
of  the  white  fpeck  ; and  it  appears  that  Pari- 
fanus  had  feen  it  much  better  ; this  is  all  which 
he  remarks  in  the  two  firft  days  of  incubation  ; 
and  what  he  fays  of  the  third  day,  is  only  a re- 
petition of  Ariftotle’s  words.  * “ Per  id  tempus 
afcendit  jam  vetellus  ad  fuperiorem  partem  ovi 
acutiorem,  ubi  & principium  ovi  eft  & foetus 
excluditur ; corque  ipfum  apparet,  in  albumine 
fanguinei  punfti,  quod  pun&um  falit  & movet 
fefe  inftar  quafi  animatum  ; ab  eo  meatus  ve- 
narum  fpecie  duo,  fanguinei  pleni,  flexuofi, 
qui,  crefcente  foetu,  feruntur  in  utramque 
tunicam  ambientem,  ac  membrana  fanguineas 
fibras  habens  eo  tempore  albumen  continet 
fub  meatibus  illis  venarum  fimilibus;  ac  paulo 
poft  difcernitur  corpus  pufillum  initio,  om- 
mino  & candidum,  capite  confpicuo,  atque  in 
eo  oculis  maxime  turgidis  qui  diu  fie  perma- 
nent, fero  enim  parvi  fiunt  ac  confidunt.  In 
parte  autem  corporis  interiore,  nullum  extat 
membrum  per  initia,  quod  refpondeat  fupe- 
rioribus.  Meatus  autum  ill!  qui  a corde  pro- 

deunt. 


* Hid.  Anlm.  lib.  vi.  cap  4. 


24 


buffon’s 


deunt,  alter  ad  circumdantem,  membranatn 
tendit,  alter  ad  luteum,  officio  umbilici.” 

Harvey  attacks  Ariftotle  for  faying  that  the 
yolk  afcends  towards  the  fmall  end  of  the  egg, 
and  concludes,  that  he  had  not  feen  any  thing 
himfelf,  but  had  apparently  received  his  infor- 
mation from  fome  good  obferver  of  Nature. 
Harvey  was  wrong  in  thus  reproaching  Arif- 
totle, and  in  afferting  that  the  yolk  always  af- 
cends towards  the  broad  end  of  the  egg,  for  that 
depends  on  the  pofition  of  the  egg  during  the 
time  of  incubation,  for  the  volk  always  afcends 
to  the  uppermoft  part,  as  being  lighter  than  the 
white,  whether  it  be  to  the  broad  or  the  fmall 
end.  William  Langley,  a phyfician  at  Dor- 
drecht, who  made  obfervations  on  the  hatching 
of  eggs,  in  1655,  twenty  years  before  Harvey, 
was  the  firft  who  made  this  remark  *. 

But  to  return  to  the  paffage  we  have  quoted. 
By  that  we  fee  that  the  chryftalline  liquor,  the 
animated  fpeck,  the  two  circles,  the  two  blood 
veffels,  &c.  are  defcribed  by  Ariffotle  precifely 
as  Harvey  had  feen  them.  This  anatomift 
alfo  pretends  that  the  animated  fpeck  is  the 
heart,  that  this  heart  is  formed  the  firft,  and 

that 
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that  the  vifcera  and  other  parts  are  joined 
afterwards.  All  this  has  been  fpoken  of  by 
Ariftotle,  and  feen  by  Harvey,  and  neverthelefs 
it  is  not  conformable  to  truth.  To  be  afl'ured 
of  this  we  need  only  repeat  the  fame  experi- 
ments on  eggs,  or  only  read  with  attention  thofe 
of  Malpighins  *,  which  were  made  about  40 
years  after  thofe  of  Harvey. 

This  excellent  obferver  ofNature  examined, 
with  attention,  the  cicatrice, which  istheeifen- 
tial  part  of  the  egg ; he  found  it  wras  large  in  all 
impregnated  eggs,  and  fmall  in  thofe  which  were 
not  impregnated ; and  he  difcovered  in  eggs  which 
had  never  been  fat  upon,  that  the  white  fpeck, 
fpoken  of  by  Harvey  as  the  firft  which  be- 
comes animated,  is  a fmall  pouch  or  ball,  which 
fwims  in  a liquor  inclofed  by  the  firft  circle, 
and  in  the  middle  of  this  ball  he  obferved  the 
embryo.  The  membrane  of  this  fmall  pouch, 
which  is  the  amnios,  being  very  thin  and  tranf- 
parent,  permitted  him  eafily  to  fee  the  foetus  it 
furrounded.  Malpighius,  with  reafon, concludes, 
from  this  firft  obfervation,  that  the  foetus  exifts 
in  the  egg  before  incubation,  and  that  its  firft 
outlines  are  then  very  ftrong.  It  is  not  ne- 
ceffary  to  point  out  how  oppofite  this  experi- 
vol.  hi.  E ment 

* Malpighii  pullus  in  ovo. 
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ment  is  to  the  opinion  of  Harvey,  for  he  faw 
nothing  of  a form  for  the  two  firfl:  clays  of  in- 
cubation, and  it  was  the  third  day  before  the 
fign  of  the  foetus  appears,  which  is  the  animat- 
ed fpeck  : whereas  according  to  Malpighius, 
the  outlines  of  the  foetus  exift  in  the  egg  before 
incubation  has  commenced. 

After  being  allured  of  this  important  matter, 
Malpighius  examined,  with  like  attention,  the 
cicatrice  of  unimpregnated  eggs,  which,  as  we 
have  obferved,  is  fmaller  than  thofe  which  have 
been  impregnated  ; it  has  often  irregular  cir- 
cumfcriptions,  and  fometimes  differs  in  dif- 
ferent eggs.  Near  its  centre,  inftead  of  the 
ball  that  inclofes  the  foetus,  there  is  a globular 
mole,  which  does  not  contain  any  thing  orga- 
nized, and  which  being  opened  does  not  pre- 
fent  any  thing  formed  or  arranged,  but  only 
fome  appendages  filled  with  a thick  but  tranf- 
parent  fluid  ; and  this  unlhapen  mafs  is  fur- 
rounded  with  many  concentric  circles. 

After  fix  hours  incubation  the  cicatrice  is 
cnnfiderably  dilated,  and  the  ball  formed  by  the 
amnios  is  eafily  difeovered  ; this  ball  is  filled 
with  a liquor,  in  the  middle  of  which  the  head 
of  the  chicken  and  back-bone  are  diftintlly 
feen.  In  about  fix  hours  more  the  little  ani- 
mal 
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mal  is  feen  more  diftin&ly  ; in  another  fix 
hours  the  head  is  grown  larger,  and  the  fpine 
lengthened  ; and  at  the  end  of  twenty-four 
hours  the  neck  begins  to  lengthen,  the  ver- 
tebras of  the  back  appears  of  a white  colour, 
and  the  head  to  turn  to  one  fide.  The  ver- 
tebras are  difpofed  on  each  fide  of  the  fpine, 
like  fmail  globules ; and  almoft  at  the  fame 
time  the  fmail  wings  begin  to  fhoot,  and  the 
head,  neck,  and  bread:  are  lengthened.  After 
thirty  hours  nothing  newr  appears,  but  every 
part  of  the  little  animal  is  confiderably  encreaf- 
ed,  efpecially  the  amnios , Around  this  mem- 
brane the  umbilical  veflels  are  feen  of  a dark- 
ifh  colour.  At  the  end  of  thirty-eight  hours, 
the  chicken  being  grown  much  larger,  its  head 
is  large,  and  in  which  are  diftinguilhed  three 
veffels  furrounded  with  membranes,  which 
alfo  cover  the  back  bone,  through  which  the 
vertebras  are  ftiil  feen.  In  forty  hours,  con- 
tinues Malpighius,  it  w^as  wonderful  to  fee 
the  chicken  alive,  floating  in  the  liquor;  the 
back  bone  was  encreafed,  the  head  wras  turned 
on  one  fide,  the  vehicles  of  the  brain  wrere 
lefs  apparent,  the  firfl:  outlines  of  the  eyes 
appeared,  the  heart  beat,  and  the  circulation 
of  the  blood  was  begun.  Malpighius  then 
E 2 gives 
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gives  the  defcription  of  the  vefTels  and  courfe 
of  the  blood,  and  reafonably  fuppofes  that, 
though  the  heart  does  not  beat  before  thirty- 
eight  or  forty  hours  incubation,  it  hill  exifted 
before  that  time,  like  the  other  parts  of  the 
chicken  ; but  on  examining  the  heart  in  a 
dark  room,  he  difcovered  not  the  leaf!  glimpfe 
of  light  to  proceed  from  it,  as  Harvey  infi- 
nuates. 

At  the  end  of  two  days  the  chicken  is  feen 
floating  in  the  liquor  of  the  amnios  ; in  which 
the  head,  compofed  of  veficles,  is  turned  on 
one  fide ; the  back  bone  and  vertebrae  are 
lengthened  ; the  heart,  which  then  hung  out 
of  the  bread,  beat  three  times  ; for  the  fluid  it 
contains  is  impelled  into  the  ventricles  of  the 
heart,  from  thence  into  the  arteries,  and  af- 
terwards into  the  umbilical  veifels.  He  re- 
marks, that  having  feparated  the  chick  from 
the  white  of  the  egg,  the  motion  of  the  heart 
flill  continued  for  a whole  day.  After  two 
days  and  fourteen  hours,  or  fixty-two  hours 
of  incubation,  the  chicken,  although  grown 
flronger,  remained  with  its  head  bent  down- 
wards in  the  liquor  contained  by  the  amnios  ; 
the  veins  and  arteries  were  feen  among  the 
vefTels  of  the  brain  ; the  lineaments  of  the 
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eyes,  and  the  fpinal  marrow  alfo  appear  ex- 
tending the  length  of  the  vertebra:. 

At  the  end  of  the  third  day  the  head  of  the 
chichen  appeared  crooked;  befides  the  eyes 
five  veflels  were  feen  in  the  head,  filled  with  a 
liquid  matter  ; the  firft  outlines  of  the  wings 
and  thighs  were  to  be  diftinguifhed,  and  the 
body  began  to  gather  flefh  ; the  pupil  of  the 
eye,  and  alfo  the  chryftalline  and  vitreous  hu- 
mour were  difcernible.  At  the  fourth  day  the 
vehicles  of  the  brain  were  nearer  each  other  ; 
the  eminences  of  the  vertebra:  were  more 
prominent,  the  wings  and  thighs  aflumed  a 
greater  folidity  as  they  increafed  in  length  ; the 
whole  body,  covered  with  a jelly  like  flefh, 
was  now  furrounded  within  the  body  by  a thin 
membrane,  and  the  umbilical  veflels  that  unite 
the  animal  to  the  yolk,  appeared  to  come 
from  the  abdomen.  On  the  fifth  and  fixth 
days  the  vehicles  of  the  brain  began  to  be 
covered  ; the  fpinal  marrow,  divided  into 
two  parts,  began  to  take  folidity  and  ftretch 
along  the  trunk  ; the  wings  and  thighs  length- 
ened ; the  feet  began  to  fpread  ; the  belly  was 
clofed  up  and  tumid  ; the  liver  was  diftin&ly 
feen,  and  appeared  of  a dufky  white  ; the 
ventricles  of  the  heart  were  difcerned  to  beat 
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very  didin&ly  ; the  body  of  the  chicken  was 
covered  with  a Ikin,  and  the  traces  of  the  fea- 
thers were  vifible  ; the  feventh  day  the  head 
appeared  very  large,  the  brain  was  entirely 
covered  with  its  membranes ; the  beak  began 
to  appear  betwixt  the  eyes,  and  the  wings,  the 
thighs,  and  the  legs,  had  acquired  their  per- 
fect figure. 

I fhall  not  follow  Malpighius  any  farther, 
as  the  remainder  relates  only  to  the  expanfion 
of  the  parts  till  the  twenty-fird  day,  when  the 
chicken  breaks  the  fhell  with  its  beak  ; though 
before  that  time  it  is  heard  to  chirrup  in  its 
imprifonment.  The  heart  is  the  lad  part 
which  receives  its  proper  form,  for  it  is  eleven 
days  before  the  arteries  are  feen  to  join,  and 
the  ventricles  become  perfeftly  conformable 
and  united. 

We  are  now  in  a condition  to  judge  of  the  va- 
lue of  Harvey’s  experiments  and  obfervations. 
There  is  great  appearance  this  anatomid  did 
not  make  ufe  of  a microfcope,  which  in  fa£t 
wras  not  brought  to  peifc£tion  in  his  days,  or 
he  would  not  have  alferted  there  was  no  dif- 
ference between  the  cicatrice  of  an  impreg- 
nated and  an  unimpregnated  egg  ; he  would 
not  have  laid  the  feed  of  the  male  produced 
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no  alteration  in  the  egg,  efpecially  in  the 
cicatrice  ; he  would  not  have  affirmed  that 
nothing  was  perceptible  till  the  third  day,  that 
the  animated  (peck  was  the  firft  that  appeared, 
and  into  which  the  white  fpeck  was  changed. 
He  would  have  feen  that  the  white  fpeck  was 
a ball  which  contained  the  whole  apparatus  of 
generation,  and  that  every  part  of  the  foetus 
are  there  from  the  moment  the  hen  has  con- 
nection with  the  cock.  He  would  alfo  have 
learnt,  that  without  this  connection  it  contains 
only  an  unffiapen  mafs,  which  could  never  be- 
come animated,  becaufe  in  faCl  it  is  not  orga- 
nized like  an  animal,  and  becaufe  it  is  only 
when  this  mafs,  which  we  mult  look  upon  as 
an  affemblage  of  the  organic  particles  of  the 
female  femen,  is  penetrated  by  the  organic 
particles  of  the  male  femen,  that  there  refults 
from  it  an  animal,  which  is  formed  at  the 
moment,  but  whofe  motion  is  imperceptible 
till  the  end  of  forty  hours  after  : he  would  not 
have  afferted  that  the  heart  is  firft  formed,  and 
that  the  other  parts  are  joined  to  it  by  a juxta- 
pofition,  fince  it  is  evident  from  Malpighius’s 
obfervations,  that  the  outlines  of  every  part 
are  all  immediately  formed,  but  only  appear  in 
proportion  as  they  dilate  ; on  the  whole,  if  he 
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had  feen  what  Malpighius  faw,  he  would  not 
have  affirmed  that  noimpreffion  of  the  male  feed 
remained  in  the  eggs,  and  that  it  was  only  by 
contagion  that  they  are  fecundated,  &c. 

It  is  alfo  juft  to  remark,  that  what  Harvey 
has  faid  on  the  parts  of  the  generation  of  a 
cock  is  not  exaft  ; he  afferts  that  the  cock  has 
no  genital  member,  and  that  there  is  no  intro- 
miftion  ; neverthelefs  it  is  certain  that  this 
animal,  inftead  of  one  has  two,  and  that  they 
both  aft  at  the  fame  time,  and  which  aftion 
is  a very  ftrong  compreftion,  if  not  a true  co- 
pulation * ; and  it  is  by  this  double  organ  that 
the  cock  emits  the  feminal  liquor  into  the  ma- 
trix of  the  hen. 

Let  us  now  compare  the  experiments  made 
by  Harvey  on  hinds  with  thofe  of  De  Graaf  on 
doe  rabbits  ; we  (hall  find  that  although  De 
Graaf  fuppofes,  with  Harvey,  that  all  animals 
proceed  from  eggs,  yet  there  is  a great  diffe- 
rence in  the  mode  which  thefe  two  anatomifts 
have  obferved  in  the  firft  fteps  of  formation,  or 
rather  expanfion,  of  the  foetufes  of  viviparous 
animals. 

After  having  exerted  every  effort  to  efta- 
blifli,  by  reafons  drawn  from  comparative  ana- 
tomy. 


See  Reyn.  Graaff,  page  242. 
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tomy,  that  the  tefticles  of  viviparous  females 
are  real  ovaries,  De  Graaf  explains  how  the 
eggs  are  loofened  from  the  ovaries  and  fall  into 
the  horns  of  the  matrix  ; he  then  relates  what 
he  obferved  in  a rabbit,  which  he  differed  half 
an  hour  after  copulation.  The  horns  of  the 
matrix,  he  fays,  were  more  red  than  before, 
but  no  other  change  in  the  reft  of  the  parts  : 
there  was  alfo  no  appearance  of  any  male  feed, 
neither  in  the  vagina,  matrix,  nor  horns  of  the 
matrix. 

Having  diftedfed  another  fix  hours  after  co- 
pulation he  obferved  ihe  follicules,  or  coats, 
which  he  fuppofes  contained  the  eggs  in  the 
ovary.  Were  become  red,  but  found  no  male 
feed  either  in  the  oVaria  or  elfewhere.  He 
differed  another  twenty-four  hours  after  co- 
pulation, and  remarked  in  one  ovarium  three, 
and  in  the  other  five  follicules  that  were  chang- 
ed, the  tranfparency  being  become  dark  and 
red.  In  one  diftefted  twenty-feven  hours 
after  copulation  he  perceived  the  horns  of  the 
womb  had  become  more  red  and  ftri&ly  em- 
braced the  ovaries.  In  another,  that  he  opened 
forty  hours  after  copulation,  he  found  in  one  of 
the  ovaries  feven  follicules,  and  in  the  other 
three  that  were  changed.  Fifty-two  hours 
vol.  in.  F after 
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after  copulation  he  examined  another  and  found' 
one  follicle  changed  in  one  of  the  ovaries  and 
four  in  another,  and  having  opened  thefe  folli- 
cules  he  found  a glandular  liquor,  in  the  mid- 
dle of  which  there  was  a fmall  cavity,  where 
he  did  not  perceive  any  liquor,  which  made 
him  fuppofe  that  the  tranfparent  liquor,  com- 
monly contained  in  the  follicules,  and  which, 
he  fays,  is  enclofed  in  its  own  membranes, 
might  have  been  feparated  by  a kind  of  rup- 
ture : he  fearched  after  this  matter  in  the  paf- 
fages,  and  in  the  horns  of  the  matrix  them- 
felves,  but  he  found  none  ; he  only  perceived 
that  the  internal  membrane  of  the  horns  of  the 
matrix  was  very  much  fwelled.  In  another, 
diifedled  three  days  after  copulation,  he  ob- 
ferved,  that  the  fuperior  extremity  of  the  paf- 
fage,  which  communicates  with  the  horns  of 
the  matrix,  ftridlly  embraced  the  ovaries  ; and 
having  feparated  it  he  perceived  three  follicules, 
longer  and  harder  than  ufual.  After  fearching 
with  the  greateft  attention  the  paffages  above- 
mentioned  he  found  in  the  right  paflage  one 
egg,  and  in  the  right  horn  of  the  matrix  two 
more,  not  bigger  than  a grain  of  muftard- feed: 
thofe  little  eggs  were  each  clofed  in  double 
membranes,  and  the  inner  one  was  filled  with 
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a very  limpid  liquor.  Having  examined  the 
other  ovarium  he  found  four  follicules  that 
were  changed,  three  of  which  were  white  and 
had  a little  liquor  within  them  ; but  the  fourth 
was  of  a darker  colour,  and  contained  no  li- 
quor, which  made  him  judge  that  from  this  the 
egg  had  been  feparated.  Purfuing  his  enqui- 
ries he  found  an  egg  in  the  fuperior  extremity 
of  the  other  horn,  andexaftly  like  thofe  he  had 
difcovered  in  the  right  one.  He  fays  that 
the  eggs  which  are  feparated  from  the  ovary 
are  ten  times  fmaller  than  thofe  which  are 
fattened  to  it : and  he  thinks  that  this  diffe- 
rence is  occafioned  from  the  eggs  containing, 
when  they  are  in  the  ovaries,  another  matter, 
and  that  is  the  glandular  liquor  he  remarked  in 
the  molecules. 

Four  days  after  copulation  he  opened  another, 
and  found  in  one  of  the  ovaries  four,  and  in  the 
other  three  follicules,  emptied  of  their  eggs  ; 
and  in  the  horns  correfponding  to  thefe  he 
found  an  equal  number  of  eggs.  Thefe  eggs 
were  larger  than  the  firft  that  he  found  three 
days  after  copulation,  and  were  about  the 
fize  of  a fmall  bird-fhot ; he  alfo  remarked 
that  the  internal  membrane  in  thefe  eggs  was 
feparated  from  the  external,  and  appeared  like 
F 2 a fecond 
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a fecond  egg  in  the  firft.  In  another,  diffeded 
five  days  alter  copulation,  he  found  five  empty 
follicules  in  the  ovaries,  and  as  many  eggs  in 
the  matrix,  to  which  they  adhered.  Thefe 
eggs  were  about  the  fize  of  a duck-  (hot,  and  the 
internal  membrane  was  more  apparent  than  in 
the  one  he  had  obferved  before.  In  one  which 
he  opened  fix  days  after  copulation  there  were 
fix  empty  follicules  in  one  ovaria,  and  only 
five  eggs  in  the  correfponding  horn,  and  they 
appeared  in  one  mafs;  in  the  other  ovaria  were 
four  empty  follicules  and  but  one  egg ; thefe 
eggs  were  as  big  as  fwan-fhot.  He  opened 
another  on  the  feventh  day  after  copulation, 
and  found  feven  empty  follicules  ; he  alfo  per- 
ceived feveral  internal  tumours  in  the  matrix, 
from  whence  he  took  eggs  the  fize  of  a piftol 
bullet.  Its  membrane  wras  more  diftind  than 
before,  but  contained  only  a very  clear  liquor. 
In  one,  eight  days  after  copulation,  he  found  in 
the  matrix  tumors,  or  cells,  which  contained 
the  eggs,  but  they  were  very  adherent,  for  he 
could  not  loofen  them.  In  another,  nine  days 
after  copulation,  the  cells,  which  contained  the 
eggs,  were  greatly  increafed,  and  he  faw  that 
the  liquor  inclofed  by  the  internal  membrane 
fiad  now  got  a light  cloud  floating  upon  it. 

He 
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He  opened  another  ten  days  after  copulation 
and  the  cloud  was  thicker,  and  formed  an  ob- 
long body,  like  a little  worm.  At  lad,  on  the 
twelfth  day  after  copulation,  the  figure  of  the 
embryo  was  didintdly  to  be  perceived,  which 
two  days  before  only  prefented  the  figure  of 
an  oblong  body  ; it  was  even  fo  apparent  that 
the  different  members  might  be  diftinguifhed. 
In  the  region  of  the  bread  he  perceived  two 
red  and  two  white  fpecks,  and  in  the  abdomen 
a mucilaginous  fubllance,  fomewhat  reddifh. 
Fourteen  days  after  copulation  the  head  of  the 
embryo  was  become  large  and  tranfparent,  the 
eyes  prominent,  the  mouth  open,  the  rudiments 
of  the  ears  appeared ; the  backbone,  of  a whitifh 
colour,  was  bent  towards  the  bread,  and  fmall 
blood- vedels  came  from  each  fide,  whofe  rami- 
fications ran  along  the  back  as  far  as  the  feet  ; 
the  two  red  fpecks,  being  confiderably  increas- 
ed, appeared  to  be  no  otheYthan  the  ventricles 
of  the  heart ; by  the  fides  of  thefe  red  fpecks 
were  two  white  ones,  which  were  the  rudi- 
ments of  the  lungs.  In  the  abdomen  the  out- 
lines of  the  liver  were  feen  of  a reddifh  co- 
lour, and  a little  intricate  mafs,  like  a ravelled 
thread,  which  was  the  domach  and  intedines. 
After  this  the  procefs  was  no  more  than  a 

growth 


buffon’s 


38 

growth  and  expanfion  of  every  part  till  the 
thirty-firfl  day,  when  the  female  rabbit  brings 
forth  her  young. 

Fromthefe  experiments  DeGraafconcludes, 
that  all  viviparous  females  have  eggs  ; that 
thefe  eggs  are  contained  in  the  tefticles,  called 
ovaries  ; that  they  cannot  difengage  themfelves 
till  they  are  impregnated,  becaufe,  he  fays,  the 
glandular  fubftance,  by  means  of  which  the 
eggs  quit  their  follicules,  is  not  produced  till 
after  an  impregnation.  He  alfo  infills,  that 
thofe  who  fuppofe  they  have  feen  eggs  in  only 
two  or  three  days  increafed  in  fize,  mull  have 
been  miflaken,  for  thefe  eggs  remain  a longer 
time  in  the  ovary,  although  fecundated,  and 
inftead  of  immediately  increaling,  they  rather 
diminifh  until  they  are  defcended  from  the 
ovaries  into  the  matrix. 

By  comparing  thefe  obfervations  with  thofe 
of  Harvey,  we  fhall  eafily  perceive  that  the 
principal  circumflances  have  efcaped  the  lat- 
ter ; and  although  there  are  many  errors  in  the 
reafoning  and  experiments  of  De  Graaf,  never- 
thelefs  this  anatomifl,  as  well  as  Malpighius, 
has  made  better  obfervations  than  Harvey. 
They  agree  in  the  principal  points,  and  are 
both  contrary  to  Harvey  ; the  latter  had  never 
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feen  the  alterations  which  happen  to  the  ovary ; 
he  did  not  fee  the  fmall  globules  in  the  matrix 
which  contain  the  apparatus  of  generation,  and 
which  De  Graaf  calls  eggs.  He  had  not  even 
a fuppofition  that  the  foetus  exifted  in  this 
egg;  and  though  his  experiments  give  us  near- 
ly an  exa£t  account  of  what  occurs  during 
the  growth  of  the  foetus,  they  give  us  no  in- 
formation either  of  the  moment  of  fecunda- 
tion or  of  the  firft  developement.  Schrader, 
a Dutch  phyfician,  who  held  Harvey  in  great 
veneration,  owns  that  we  muft  not  put  too 
great  a reliance  in  that  anatomift  in  many 
things,  and  efpecially  on  w7hat  he  fays  of  the 
fecundative  moment,  for  the  chicken  in  fa£l 
is  in  the  egg  before  incubation,  and  that  Jofeph 
de  Aromatarius  was  the  firft  who  obferved 
it  Although  Harvey  pretended  that  every 
animal  proceeds  from  an  egg,  he  did  not  ima- 
gine that  the  tefticles  of  females  contained  thefe 
eggs,  and  has  only  repeated  what  Ariftotle  has 
faid  on  this  fubjedt.  The  firft  who  fpeaks 
of  having  difcovered  eggs  in  female  ovaries  is 
Steno,  who  fays,  in  diftecfting  a female  fea-dog 
he  faw  eggs  in  the  tefticles.  although  that  ani- 
mal is  viviparous  ; and  he  adds,  that  the  tef- 
ticles 


* See  Obferv.  Jufli  Schraderi,  Amft.  1674. 
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tides  of  women  are  analogous  to  the  ovaries 
of  oviparous  animals,  whether  the  eggs  fall  in 
any  manner  into  the  matrix,  or  whether  there 
only  falls  the  matter  they  contain.  Although 
Steno  is  the  firft  who  difcovered  thefe  pre- 
tended eggs,  Dc  Graaf  claims  the  merit  ta 
himfelf,  and  Swammerdam  has  difputed  it  with 
him  infilling  that  Van  Horn  had  perceived 
thefe  eggs  before  De  Graaf.  It  is  true  this 
laft  writer  Hands  charged  w'ith  aflerting  many 
things  experience  has  found  to  be  falfe.  He 
pretended  that  a judgment  might  be  formed  of 
the  number  of  toetufes  contained  in  the  matrix 
by  the  number  of  cicatrices,  or  empty  folli- 
cules,  in  the  ovary,  which  is  not  true,  as  w'e 
may  fee  by  the  obfervations  of  Verrheyen  *, 
and  by  thofe  of  M.  Mery  t,  and  by  fome  of 
De  Graaf’s  own  obfervations,  where  he  found 
fewer  eggs  in  the  matrix  than  cicatrices  in  the 
ovaries.  Befides,  we  {hall  make  it  appear 
that  what  he  fays  concerning  the  reparation  of 
the  eggs,  and  the  manner  in  which  they  de- 
fcend  into  the  matrix,  is  not  exacf  ; that  no 
eggs  exift  in  the  female  tefticlcs  ; that  w'hat  is 
feen  in  the  matrix  is  not  an  egg;  and  that  no- 
thing 

* Vol.  I.  chap.  iii.  Bruficls  edit.  1710. 
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thing  can  be  worfe  founded  than  the  fyftems 
endeavoured  to  be  eftablifhed  on  the  obferva- 
tions  of  this  famous  anatomift. 

This  pretended  difcovery  of  eggs  in  the 
tefticles  of  females  attracted  the  attention  of 
moft  anatomifts ; they,  however,  only  met 
with  fmall  bladders  in  the  tefticles  of  female 
viviparous  animals,  thefe  they  did  not  hefttate 
to  look  on  as  real  eggs  : they  therefore  gave 
the  name  of  Ovaries  to  the  tefticles,  and  called 
the  vehicles  Eggs.  They  alfo  faid,  with  De 
Graaf,  that  there  are  eggs  of  different  fizes  in 
the  ovarium  ; that  the  largeft  in  the  ovarium 
of  women  was  not  above  the  fize  of  a fmall 
pea  ; that  they  were  very  fmall  in  the  young, 
but  increafed  with  age  and  intercourfe  with 
men  ; that  twenty  might  be  counted  in  each 
ovarium  ; that  thefe  eggs  are  fecundated  in  the 
ovarium  by  the  fpirited  part  of  the  feminal  li- 
quor of  the  male  ; that  afterwards  they  loofen 
and  fall  iftto  the  matrix,  where  the  foetus  is 
formed,  from  the  internal  fubftance  of  the  egg 
and  the  placenta  of  the  external  matter  ; that 
the  glandular  fubftance,  which  does  not  exift 
in  the  ovarium  till  after  a fruitful  copulation, 
ferves  to  comprefs  the  egg,  and  make  it  quit 
the  ovarium,  &c.  But  Malpighius  having 
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examined  things  more  minutely,  dete£led  many 
of  their  errors  before  they  were  even  receiv- 
ed; yet  mod  phyficians  adopted  the  fentiments 
of  De  Graaf,  without  any  attention  to  the  ob- 
fei  vations  of  Malpighius ; which,  notwith- 
ftanding,  are  very  important,  and  to  which 
his  fcholar  Valifnieri  has  given  a great  deal 
of  weight. 

Malpighius  and  Valifnieri,  of  all  naturalifts, 
fpeak  with  the  greateft  foundation  on  the 
fubje£t  of  generation.  We  ffiall  therefore 
give  an  account  of  their  experiments  and  re- 
marks, to  which  we  cannot  pay  too  much 
attention. 

Malpighius,  having  examined  a great  num- 
ber of  the  tefticles  of  cows  and  other  female 
animals,  affirms  that  he  found  vehicles  of  dif- 
ferent fizes  in  the  tefticles  of  all  of  them, 
whether  young  or  adults  ; thefe  vehicles  are 
inclofed  by  a thick  membrane,  in  the  inner 
parts  of  which  there  are  blood  veft'els,  filled 
with  a kind  of  lymph,  or  litquor,  which  har- 
dens by  the  heat  of  the  fire  like  the  white  of 
an  egg. 

In  time  a firm  yellow  body  grows  which 
adheres  to  the  tefticles.  It  is  prominent  and 
increafes  to  the  fuc  of  a cherry,  occupying 
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the  greateft  part  of  the  ovarium.  The  body  is 
compofed  of  many  little  angular  tubes,  and  its 
pofition  is  irregular;  it  is  covered  with  a coat, 
or  membrane,  fpread  over  with  nerves  and 
blood  veflels.  The  appearance  and  form  of 
this  yellow  body  are  not  always  the  fame,  but 
vary  according  to  time.  When  not  above  the 
ftze  of  a millet  feed,  it  is  nearly  globular,  and 
if  divided  appears  compofed  of  a kind  of  va- 
riegated net-work.  Very  often  an  external 
covering  is  obferved,  compofed  of  the  fame 
fiibftance  as  the  yellow  body,  around  the  \e- 
ficles  of  the  ovarium. 

When  the  yellow  body  is  become  nearly  of 
the  fize  of  a pea,  it  is  the  fhape  of  a pear,  in 
which  is  a fmall  cavity  filled  with  liquor  ; as 
is  alfo  the  cafe  when  grown  to  the  fize  of  a 
cherry.  In  fome  of  thefe  yellow  fubftances, 
when  increafed  to  their  full  maturity,  Mal- 
pighius  fays,  a fmall  egg.  with  its  appendages, 
not  bigger  than  a millet  feed  may  be  feen  near 
the  centre  ; when  they  have  call  out  their 
eggs  they  are  empty,  refemble  a cavernous 
pailage,  and  the  cavities  which  inclofe  them 
are  about  the  fize  of  peas.  Ke  thinks  this 
yellow  and  glandular  lubftance  nature  pro- 
duces to  preferve  the  egg,  and  allift  it  in  leav- 
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ing  the  tefticles,  and  perhaps  to  contribute  to- 
wards the  generation  of  the  egg  itfelf  ; con- 
fequently,  he  fays,  the  veficles,  which  are 
always  obferved  in  the  ovary,  and  which  are 
of  different  fizes,  are  not  real  eggs  that  may 
be  fecundated,  but  only  ferve  for  the  produc- 
tion of  the  yellow  body  where  the  egg  is  to  be 
formed.  On  the  whole,  although  thefe  yellow 
fubftances  are  not  found  at  all  times  in  all 
tefticles,  we  neverthelefs  always  find  the  firft 
traces  of  them,  and  Malpighius  having  feen  the 
marks  of  them  in  young  heifers,  cows  that 
were  with  calf,  and  in  pregnant  women,  he 
reafonably  concludes  that  this  yellow  and 
glandular  fubftance  is  not,  as  De  Graaf  has 
fuppofed,  the  effedt  of  fecundation,  but  what 
produces  the  infecund  eggs,  which  leave  the 
ovary  without  any  communication  with  the 
male,  as  well  as  to  thofe  which  leave  it  after 
communication.  Wh;n  the  latter  falls  into 
the  tubes  of  the  matrix,  all  the  reft  is  per- 
formed as  De  Graaf  has  defcribed. 

Thefe  obfcrvations  of  Malpighius  fhew 
that  the  tefticles  of  females  are  not  real  ova- 
ries, as  mod  anatomifts  believe  ; that  the 
veficles  they  contain  are  not  eggs  ; that  thefe 
veficles  never  fall  into  the  matrix  ; and  that 
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the  tefiicles,  like  thofe  of  the  male,  are  kinds 
of  refervoirs,  containing  a liquor  which  mull 
be  looked  upon  as  an  imperfect  feed  of  the  fe- 
male, that  is  perfected  in  the  yellow  glandular 
body  which  fills  the  internal  cavity,  and  is  filed 
when  the  glandular  fubfiance  has  acquired  its 
full  maturity.  But  before  we  decide  on  this 
important  point,  we  muft  relate  the  obferva- 
tions  of  Valifnieri  ; and  we  (hall  perceive  that, 
though  Malpighius  and  Valifnieri  have  made 
good  obfervations,  they  have  not  carried  them 
far  enough,  nor  drawn  thofe  confequences 
from  them  which  their  obfervations  might  na- 
turally have  produced,  becaufe  they  were  both 
prejudiced  for  the  fyftem  of  eggs,  and  of  the 
foetus  pre-exifting  therein. 

Valifnieri  began  his  experiments  in  1692, 
on  the  tefticles  of  a fow,  whofe  tefticles  are 
not  compofed  like  thofe  of  a cow,  fheep,  mare, 
bitch,  female  afs,  fhe  goat,  nor  molt  other 
viviparous  females,  for  they  refemble  a fmall 
bunch  of  grapes,  whofe  feeds  are  round  and 
prominent  outwardly.  Between  thefe  feeds 
there  are  fmaller,  which  have  not  arrived  to 
maturity.  Thefe  feeds  do  not  appear  to  be 
furrounded  with  one  common  membrane  ; 
they  are,  he  fays,  fimilar  to  thofe  yellow  fub- 
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dances  which  Malpighius  obferved  in  cows  ; 
they  are  round,  of  a reddifh  colour,  their  fur- 
face  fprinkled  over  with  fanguinary  veflels  like 
the  eggs  of  viviparous  animals,  and  together 
form  a mafs  larger  than  the  ovary  ; we  may, 
with  a little  addrefs,  and  by  dividing  the  mem- 
brane, feparate  thefe  grains  one  by  one,  and 
draw  them  from  the  ovary,  where  they  each 
leave  an  impredion. 

Thefe  glandular  fubdances  are  not  of  the 
fame  colour  in  every  fow,  in  fomethey  are  red, 
in  others  more  clear  ; and  they  are  of  all  fizes, 
from  the  molt  minute  point  to  that  of  a grape. 
On  opening  them  we  find  a triangular  cavity 
filled  with  a limpid  liquor,  which  coagulates 
by  the  fire,  and  becomes  white  like  that  con- 
tained in  the  vefides.  Valifnieri  hoped  to  meet 
with  the  egg  in  one  of  thofe  cavities,  but  al- 
though he  fought  for  it  with  the  utmoft  afli- 
duity  in  the  glandular  fubdance  of  the  ovaries 
of  four  different  fows,  and  afterwards  in  thofe 
of  other  animals,  yet  he  could  never  difeover 
the  egg  which  Malpighius  aflerts  to  have  met 
with  once  or  twice. 

Below  thefe  glandular  fubdances  the  veficles 
of  the  ovary  were  feen,  and  which  were  in  a 
greater  or  lefier  number  as  the  glandular  fub- 
dances 
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ilances  are  thicker  or  fmaller,  for  in  proportion 
as  the  glandular  fubftances  increafe  the  vehicles 
diminilh.  Some  of  thefe  vehicles  were  the 
fi ze  of  a lentil,  and  others  as  fmall  as  a millet- 
feed.  In  crude  tefticles  twenty,  thirty,  or 
thirty-five  vehicles  might  be  counted,  but  when 
boiled  a greater  number  are  feen  ; and  they 
are  fo  ftrongly  connedled  by  fibres  and  mem- 
braneous veftels,  that  it  is  impoftible  to  feparate 
them  without  a rupture. 

Having  examined  the  tefticles  of  a fow 
which  had  never  littered,  he  found  there,  as  in 
the  reft,  glandular  bodies,  and  their  triangular 
cavities  filled  with  lymph,  but  never  met  with 
the  egg  either  in  the  one  or  the  other.  The 
vehicles  of  this  fow  which  had  never  littered 
were  greater  in  number  than  in  thofe  which 
had  littered  or  conceived.  In  the  tefticles  of 
another  fow  which  had  conceived,  and  whohe 
young  were  much  expanded,  he  found  two 
large  .glandular  fubftances,  that  were  empty, 
and  others  fmaller,  in  their  common  ftate. 
Having  alho  dilTedted  many  others  when  with 
young,  he  found  that  the  number  of  glandular 
fubftances  was  always  greater  than  that  of  the 
foetus,  which  confirms  our  obfervations  on 
De  Graaf’s  experiments,  and  proves  they  are 
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not  exa£t ; what  he  terms  the  follicules  of 
the  ovary  being  only  the  glandular  fubftances, 
whofe  number  always  exceed  that  of  the  foetus. 
In  the  ovaries  of  a fow  but  a few  months  old, 
the  tefticles  were  large,  and  fprinkled  with 
veficles  pretty  well  tumified  , between  thefe 
veficles  there  were  four  rifing  glandular  fub- 
ftances  in  one  of  the  tefticles,  and  more  in  the 
other. 

After  having  finifhed  his  experiments  on 
fows,  Valifnieri  repeated  thofe  of  Malpighius 
on  the  tefticles  of  cows,  and  found  that  all  he 
had  faid  was  conformable  to  truth  ; only  Valif- 
nieri owns  that  he  has  never  been  able  to  find 
the  egg  which  Malpighius  thought  he  had  feen 
once  or  twice  in  the  internal  cavity  of  glandu- 
lar bodies.  Valifnieri  proceeded  in  his  experi- 
ments upon  a variety  of  other  animals  to  dif- 
cover  this  egg,  but  in  vain  ; neverthelefs  his 
prejudice  for  that  fyftcm  induced  him,  contrary 
to  his  experience,  to  admit  the  exiftence  of 
eggs,  which  neither  he  nor  any  other  man  ever 
did  or  ever  will  fee.  It  is  fcarcely  poftible  to 
make  a greater  number  of  experiments,  or  bet- 
ter than  he  has  done.  He  obferves,  as  fome- 
thing  particular  to  a ewe,  that  there  are  never 
more  glandular  fubftances  in  the  tefticles  than 
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foetuffes  in  the  matrix.  In  young  ewes,  which 
have  never  been  with  the  male,  there  is  but 
one  glandular  fubftance  in  each  tefticle,  which 
when  worn  away  another  is  found  ; and  if  a 
ewe  has  only  one  foetus  in  her  matrix,  there  is 
but  one  glandular  fubftance  in  the  tefticles  ; if 
there  are  two  foetuffes,  there  will  be  two  glan- 
dular fubftances.  This  fubftance  occupies  the 
greateft  part  of  the  tefticles ; after  it  difappears 
another  is  formed  for  the  purpofe  of  another 
generation. 

In  the  tefticles  of  a fhe-afs  he  perceived  ve- 
ficles  the  fize  of  fmall  cherries,  which  evident- 
ly prove  they  are  not  eggs,  fince  being  of  that 
fize  they  could  not  enter  into  the  horns  of  the 
matrix,  which  are  too  narrow  in  this  animal 
for  their  reception. 

The  tefticles  of  a female  dog,  wolf,  or  fox, 
have  a kind  of  cowl  or  covering,  which  is  pro- 
duced by  the  expanfion  of  the  membrane  that 
furrounds  the  horns  of  the  matrix.  In  a bitch, 
whofe  heat  was  juft  began  and  had  not  been 
brought -to  a dog,  Valifnieri  found  this  cowl, 
which  is  not  adherent  to  the  tefticle,  internally 
bathed  with  a liquor  like  whey  : he  difcoveied 
alfo  two  glandular  fubftances  in  the  right  tel- 
tide,  which  run  almoft  its  whole  extent.  Thefe 
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glandular  fubftances  had  each  a fmall  nipple, 
with  a little  orifice,  from  which  of  itfelf  ilTued 
a clear  liquor  like  whey,  and  when  prefled,  a 
greater  quantity  came  out,  which  made  him 
imagine  that  this  liquor  was  the  fame  as,  that 
found  within  the  cowl : he  blew  into  this  ori- 
fice by  the  means  of  a fmall  pipe,  and  imme- 
diately the  glandular  body  was  puffed  up  ; and 
having  introduced  a brittle,  he  eafily  penetrated 
to  the  end  of  it : he  opened  this  glandular  fub- 
itance  the  fame  w'ay  as  the  brittle  was  entered, 
and  found  within  a cavity  which  communicated 
with  the  orifice,  and  which  alfo  contained  a 
good  deal  of  liquor.  Valifnieri  was  alfo  in 
hopes  to  difcover  the  egg,  but,  notwithltanding 
all  his  endeavours  and  ftriCt  attention,  he  never 
could  perceive  it.  He  remarked,  that  the  ex- 
tremity of  thefe  nipples,  from  which  this  li- 
quor flowed,  was  contracted  by  a fphinaert 
which  ferved  to  (hut  up,  or  open  the  orifice  of 
the  nipple:  he  found  alfo  in  the  left  tefticle  two 
glandular  bodies  with  the  like  cavities,  nipples, 
orifices,  and  liquor  diftilling  from  them.  Still 
not  being  able  to  find  the  egg,  neither  in  this 
liquor,  nor  in  the  cavity  which  contained  it,  he 
boiled  two  of  thefe  glandular  fubftances,  hoping 
that  by  this  means  he  might  difcover  the  ob- 
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je£t  he  was  in  purfuit  of,  but  it  was  all  in 
vain. 

Having  opened  another  bitch,  eight  or  nine 
days  after  fhe  had  been  with  the  male,  he  found 
no  difference  in  the  tefticles  ; there  were  three 
glandular  fubflances  like  the  preceding  ones, 
and,  like  them,  diftilled  a liquor  from  the  nip- 
ples. Here  he  alfo  perfevered  in  his  fruitlefs 
refearches  after  the  egg.  By  the  help  of  a mi- 
crofcope,  he  perceived  the  glandular  fubflances 
were  a kind  of  vafcular  net-work,  formed  by 
an  infinite  number  of  fmall  globular  veficles 
which  ferved  to  filter  the  liquor  that  ilfues 
through  the  end  of  the  nipple. 

After  this  he  opened  another  bitch  whofe 
heat  was  off,  and  having  introduced  air  be- 
tween the  tefticle  and  its  covering,  he  found  it 
dilated  like  a bladder  by  means  of  inflation  ; 
having  raifed  this  cowl,  he  found  three  glandu- 
lar fubflances  on  the  tefticle,  but  they  had  no 
apparent  nipple  nor  orifice,  nor  did  any  liquor 
diflil  from  them. 

In  anotherbitch  t'nathad  pupped twomonths, 
and  had  five  puppies,  he  found  five  glandular 
fubflances,  which  were  become  very  fmall,  and 
began  to  obliterate,  without  leaving  any  cica- 
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trices  : there  ftill  remained  a fmall  cavity  in 
the  middle,  but  it  was  dry  and  empty. 

Not  content  with  thefe,  and  many  more  ex- 
periments, Valifni'jri  who  would  not  give  up 
his  refearches  a f er  the  pretended  egg,  called 
together  the  mod  ex  pc  t anatomiftsof  his  coun- 
try, among  whom  w as  M.  Morgagni,  and  hav- 
ing opened  a young  bitch  at  the  time  of  her  firfl 
heat,  and  had  been  with  a male  three  days  be- 
fore, they  examined  the  veficles  of  the  tefticles, 
the  glandular  fubftances  with  their  nipples, 
orifice,  and  liquor  which  flowed  from  them, 
and  in  their  internal  cavities,  but  not  an  egg 
was  to  be  found.  After  this  he  made  experi- 
ments on  female  goats,  foxes,  cats,  and  a great 
number  of  mice,  &c.  He  always  found  ve- 
ficles in  the  tefticlcs  of  all  thofe  animals,  and 
often  the  glandular  fubftances,  and  the  liquor 
they  contained,  but  never  any  egg. 

At  length,  defirous  of  examining  the  tefticles 
of  a woman,  he  had  an  opportunity  of  open- 
ing a farmer’s  wife,  a young  woman  that  was 
killed  by  a fall  from  a tree.  She  had  been 
married  feveral  years,  but  although  of  a good 
habit  of  body,  yet  fhe  had  never  borne  a child. 
He  fought  if  the  caufe  of  her  fterility  was  not 
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difcoverable  in  the  tefticles  ; and  he  found  the 
veficles  all  replete  with  a blackilh  and  cor- 
rupted matter. 

In  the  tefticles  of  a girl  of  eighteen,  whohad 
been  brought  up  in  a convent,  and  according  to 
all  appearances  was  a virgin  he  found  the  right 
tefticle  fomcwhat  larger  than  the  left  : its 
fhape  was  oval,  and  its  furface  a litt'e  unequal. 
This  inequality  was  produced  by  the  protu- 
berance of  five  or  fix  veficles  of  the  tefticle 
which  advanced  forwards  ; one  of  which  was 
more  prominent  than  any  of  the  reft.  Having 
opened  this  veficle,  a fpirit  of  lymph  ilfued  out: 
around  it  there  was  a glandular  fubftance  in 
form  of  a crefcent,  of  a yellowifti  colour  rather 
bordering  on  the  red.  He  cut  the  remainder 
part  of  the, tefticle  tranfverfely,  and  found  many 
veficles  filled  with  a limpid  liquor,  and  remark- 
ed that  the  correfponding  trunk  to  this  tefticle 
was  very  red  and  a little  longer  than  the  other, 
as  he  had  frequently  obferved  in  female  ani- 
mals when  in  their  amorous  feafon. 

The  left  tefticle  was  as  round  as  the  right, 
it  was  whiter,  and  its  furface  more  fmooth ; for 
although  there  were  lome  veficles  a little  pro- 
minent, yet  there  were  not  any  in  form  of  a nip- 
ple ; they  were  all  alike,  without  any  glandular 
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fubftance,  and  the  correfponding  trunk  was 
neither  inflamed  nor  red. 

In  a little  girl  of  five  years  old  he  found  the 
tefticles  with  the  veficles,  blood  veflels,  fibres, 
and  nerves  complete. 

In  the  tefticles  of  a woman  fixty  years  of 
age  he  found  fome  veficles,  and  the  veftiges  of 
a glandular  fubftance,  which  were  as  fo  many 
thick  points  of  matter  of  a dark  brownilh 
colour. 

From  all  thefe  obfervations  Valifnieri  con- 
cludes, that  the  bufinefs  of  generation  is  carried 
on  in  the  female  tefticles,  which  he  looked  upon 
as  ovaries,  although  he  never  found  any  eggs  in 
them,  but,  on  the  contrary,  evidently  faw  that 
the  veficles  were  not  eggs.  He  alfo  fays,  that 
it  is  not  neceflary  for  the  feed  of  the  male  to 
enter  into  the  matrix  to  impregnate  the  egg : he 
fuppofes  that  the  egg  comes  from  the  nipple  of 
the  glandular  fubftance,  after  impregnation  in 
the  ovarium  ; that  from  thence  it  falls  into  the 
trunk,  and  defcends  by  degrees  till  at  laft  it 
fattens  to  the  matrix.  He  adds,  he  is  perfuaded 
that  the  egg  is  concealed  in  the  glandular  fub- 
ftance, and  that  all  the  bufinefs  of  generation 
is  performed  in  the  cavity,  although  neither  he 
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nor  any  other  anatomift  have  ever  feen  or  been 
able  to  find  it. 

According  to  Valifnieri  the  fpirit  of  the 
male  feed  afcends  to  the  ovarium,  forces  its 
way  into  the  egg,  and  gives  motion  to  the 
foetus  that  pre-exifts  therein.  In  the  ovarium 
of  the  firft  woman  were  eggs,  which  not  only 
inclofed  in  miniature  every  child  fhe  brought 
forth,  but  of  the  whole  human  race.  That  if 
we  cannot  conceive  this  infinite  chain  of  in- 
dividuals contained  in  one  it  is  the  fault  of  our 
minds,  the  weaknefs  of  which  is  every  day 
perceptible  ; but  it  is  upon  that  account  no  lefs 
true,  that  every  animal  which  has  been,  is,  and 
will  be,  were  created  all  at  one  time,  and  in- 
clofed in  the  firft  females.  The  refemblance 
of  children  to  parents  only  proceeds,  continues 
he,  from  the  imagination  of  the  mother,  the 
power  of  which  is  fo  great  on  the  foetus  that  it 
can  produce  on  it  fpots,  marks,  difproportions, 
and  extraordinary  births,  as  well  as  perfect 
refemblances. 

This  fyftem  of  the  eggs,  which  is  unrea- 
fonable,  and  without  foundation,  would  never- 
thelefs  have  obtained  the  unanimous  fuffrages 
of  all  phyficians,  if,  when  it  was  firft  endea- 
voured to  be  eftabliftied,  another  fyftem  had 
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not  been  formed  on  the  difcovery  of  fpermatic 
animals. 

This  difcovery,  for  which  we  are  indebted 
to  Leeuwenhoeck  and  Hartfoeker,  has  been 
confirmed  by  Andri,  Valifnieri,  Bourguet,  and 
many  other  obfervers  of  Nature.  I fhall  re- 
late what  has  been  faid  concerning  the  fper- 
matic animals  which  are  found  in  the  ferrinal 
liquor  of  all  males  : they  are  in  fuch  vaft  num» 
bers  that  the  femen  feems  to  be  entirely  com- 
pofed  of  them  ; and  Leeuwenhoeck  pretends 
to  have  feen  many  millions  of  them  in  a drop 
fmaller  than  the  final  left  grain  of  fand.  Al- 
though we  do  not  meet  with  any  in  female  ani- 
mals they  abound  in  all  males,  both  in  the  fe- 
men emitted  naturally  and  that  in  the  tefticles, 
as  well  as  in  the  feminal  veficles.  If  the  femen 
of  a man  is  expofed  to  a moderate  heat'  it 
thickens,  and  the  motions  of  all  the  animal- 
cules immediately  ceafe  ; but  if  allowed  to 
cool  it  becomes  thinner,  and  the  animals  pre- 
ferve  their  motion  till  the  liquor  thickens  as  it 
dries  away.  The  thinner  the  liquor  becomes 
the  more  the  animalculae  increafe,  and  if  water 
is  added  it  will  appear  like  a fubftance  of  fmall 
animals.  When  the  motion  of  thefe  animal- 
cula:  is  nearly  finifhed,  whether  from  heat,  or 
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any  other  caufe,  they  feem  to  aflemble  clofer 
together,  and  have  a whirling  motion  in  the 
centre  of  the  fmall  drop  which  may  have  been 
taken  out  for  obfervation,  and  appear  all  to 
perilh  at  one  and  the  fame  time,  whereas  in 
the  larger  portion  of  the  liquor  they  are  eafily 
feen  to  perifh  fucceffively. 

The  animalculas,  fay  they,  have  different  ' 
figures  in  different  animals  ; neverthelefs  they 
are  all  long,  flender,  without  any  appearance 
of  limbs,  and  move  with  rapidity.  The  fluid 
which  contains  them,  as  we  have  already  ob- 
ferved,  is  heavier  than  blood.  The  femen  of  a 
bull  afforded  Verrheyen,  by  a chemical  procefs, 
firft  phlegm,  afterwards  a confiderable  quantity 
of  foetid  oil,  but  little  volatile  fait,  and  much 
more  earth  than  he  could  have  thought*.  This 
author  appears  furprifed  that  in  rectifying  the 
diftilled  liquor  he  could  not  draw  any  fpirit 
from  it,  and  being  perfuaded  it  contained  a 
great  quantity  he  attributed  the  evaporation  to 
its  great  fubtility : but  may  it  not  be  more  rea- 
fonably  imagined  that  it  contains  very  little  or 
no  fpirits,  as  neither  its  confiftency  nor  fme'll 
announce  any  ardent  fpirit,  and  w'hich  is  only 
plentifully  found  in  fermented  liquors?  befides, 
VOL.  in.  I with 
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with  refpedt  to  volatile  fpirits,  the  horns,  bones, 
and  other  folid  parts  of  animals  afford  more 
than  all  the  liquor  of  the  animal  body.  What 
anatomifts  have  called  animal  fpirits,  aura  Jc~ 
jinnalis , may  poflibly  not  exift  ; and  it  is  cer- 
tainly not  thefe  fpirits  which  agitate  the  par- 
ticles feen  moving  in  the  feminal  liquors  ; but 
we  will  here  relate  the  principal  obfervations 
that  has  been  made  on  this  fubjeCt. 

Leeuwenhoeck  obferved,  in  the  femen  of  a 
cock,  animals  which  refembled  the  figure  of  an 
eel,  but  fo  exceedingly  minute  that  he  pretends 
fifty  thoufand  would  not  equal  in  fize  a grain 
of  fand  ; and  in  that  of  a rat  many  millions 
would  be  required  to  make  the  thicknefs  of  a 
hair,  &c.  This  obferver  imagined  that  the 
whole  fubftance  of  the  femen  was  only  a mafs 
of  thefe  animalcules.  He  perceived  thefe  ani- 
malcule in  the  femen  of  men,  quadrupeds, 
birds,  fifhes,  infedls,  &c.  In  that  of  grafs- 
hoppers  they  were  long  and  (lender.  They  are 
attached,  he  fays,  by  their  extremities,  and  the 
inferior  of  which  he  calls  the  tail,  had  a quick 
motion,  like  that  of  the  tail  of  a ferpent,  when 
the  upper  part  is  motionlefs.  He  further  adds, 
that  in  the  femen  of  young  animals  the  animal- 
cule are  motionlefs,  but  as  the  age  for  repro- 
duction 
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du&ion  comes  on  they  move  about  with  great 
vivacity. 

In  the  femen  of  a male  frog  he  obferved 
animalcule,  at  firft  they  were  imperfedt  and 
motionlefs,  but  fome  time  afterwards  he  found 
them  living:  they  were  fo  very  fmall,  he  fays, 
that  ten  thoufand  would  fcarcely  equal  the  fize 
of  a fingle  egg  of  the  female.  It  was  only  thofe 
in  the  feminal  liquor  of  the  frog  which  had  life 
and  motion. 

In  the  femen  of  a man,  and  that  of  a dog, 
he  pretends  to  have  feen  two  kinds,  which  he 
looked  upon  as  males  and  females.  Having 
inclofed  the  feed  of  a dog  in  a vial,  he  fays, 
that  numbers  of  the  animalculae  died  the  firft 
day  ; the  fecond  and  third  there  died  Hill  more, 
and  very  few  remained  alive  the  fourth.  But 
having  repeated  this  experiment  on  the  femen 
of  the  fame  dog,  he  found,  at  the  end  of  feven 
days,  live  animalculae,  fome  of  which  fwam 
with  as  much  fwiftnefs  as  in  fre(h-extra£led 
femen  ; and  having  opened  a bitch  which  had 
been  three  times  with  the  fame  dog,  he  could 
not  perceive  by  the  naked  eye  any  feminal 
liquor  of  the  male  in  either  of  the  horns  of 
the  matrix  ; but  by  help  of  a microfcope  he 
difcovered  the  fpermatic  animals  of  the  dog 
I 2 in 
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in  both  horns  of  the  matrix,  and  great  numbers 
of  them  in  that  part  of  the  matrix  adjoining  to 
the  vagina,  which,  fays  he,  evidently  proves 
that  the  male  femen  enters  the  matrix,  or  at 
lead  that  the  fpermatic  animals  of  the  dog  had 
got  there  by  their  own  motion,  which  is  fuf- 
ficient  to  carry  them  four  or  five  inches  in  half 
an  hour.  In  the  matrix  of  a doe  rabbit,  which 
had  juft  received  the  buck,  he  likewife  obferv- 
ed  an  infinite  number  of  fpermatic  animals  ; 
he  fays,  that  their  bodies  are  round,  with  long 
tails,  and  that  they  often  change  their  forms, 
efpecially  when  the  humid  matter  in  which 
they  fwim  evaporates  and  dries. 

Leeuwenhoeck’s  experiments  have  been 
frequently  repeated  and  found  conformable  to 
truth.  There  have  been  fome  inclined  to 
exceed  him  in  thefe  difeoveries.  Dr.  Dalen- 
patius  having  obferved  the  feminal  liquor  of  a 
man,  not  only  pretended  to  have  difeovered 
animals  like  tadpoles,  whofe  bodies  appeared 
nearly  the  fize  of  a grain  of  wheat,  and  their 
tails  four  or  five  times  longer  than  their  bodies, 
and  which  moved  with  great  agility,  but  what 
is  ftill  more  marvellous,  he  obferved  one  of 
thefe  animals  quit  its  covering  ; upon  which  it 
was  no  longer  an  animalcule,  but  had  become 
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a human  body,  the  two  legs  of  which,  he  af- 
firms, were  very  difcernible,  as  were  the  arms, 
bread:,  and  head*.  But  by  the  figures  which 
this  author  has  given  of  this  pretended  em- 
bryo, it  is  evident  his  adertion  is  falfe.  He 
might  fuppofe  he  faw  what  he  relates,  but  he 
was  midaken ; for  the  embryo,  fuch  as  he 
defcribes,  was  more  formed  on  quitting  this 
covering,  and  the  date  of  a fpermatic  worm, 
than  it  would  have  been  at  the  end  of  a month 
or  dve  weeks  in  the  matrix  of  its  mother  ; 
therefore  this  obfervation  of  Dalenpatius,  in- 
dead of  having  been  confirmed  by  other  ob- 
fervations,  has  been  rejedted  by  every  natura- 
lid,  the  mod  exact  and  accurate  of  which 
have  only  difcovered,  in  the  feminal  liquor 
of  man,  round  and  oblong  bodies,  which  Teem- 
ed to  have  long  tails,  but  without  any  kind  of 
members. 

It  might  be  faid  that  Plato  had  fpoken 
of  thefe  fpermatic  animals  which  become  hu- 
man forms;  for  he  fays,  “ Vulva  quoque  ma- 
trix que  in  foeminis  eadem  ratione  animal 
avidem  generandi,  quando  procul  a fcetu  per 
aetatis  dorem,  aut  ultra  diutius  detinetur,  asgre 

fert 

* SeeNouvelles  de  la  Republique  des  Lettres.  Ann.  1659, 
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fert  moram  ac  plurimum  indignatur,  paftimque 
per  corpus  oberrans,  meatus  fpiritus  intercludit, 
refpirare  non  finit,  extremis  vexat  anguftiis, 
morbis  denique  omnibus  premit,  quofqueutro- 
rumqueCupido  amorque  quad  ex  arboribus 
foetum  frudtumve  producunt,  ipfum  deinde 
decerpunt,  & in  matricem  velut  agrem  infpar- 
gunt ; hinc  animalia  primum  talia,  ut  nec 
propter  parvitatem  videantur,  necdum  appa- 
reant  formata,  concipiunt:  mox  quae  conflave- 
rant,  explicant,  ingentia,  intus  enutriunt,  de- 
mum  educunt  in  lucem,  animaliumque  gene- 
yationem  perficiunt.”  Hippocrates,  in  his 
treatife  De  D'uvtay  feems  alfo  to  infinuate,  that 
the  feed  of  animals  is  replete  with  animalcules. 
Democritus  fpeaks  of  certain  worms  which 
take  the  human  figure,  and  Ariftotle  fays,  that 
the  fird  men  came  out  of  the  earth  in  the  form 
of  worms  ; but  neither  the  authority  of  Plato, 
Hippocrates,  Democritus,  Ariftotle,  nor  the 
obfervation  of  Dalenpatius,  can  make  us  re- 
ceive the  idea  that  thefe  fpcrmatic  worms  are 
fmall  human  bodies,  concealed  under  a cover- 
ing ; for  it  is  evidently  contrary  to  experience 
and  obfervation. 

Valifnieri  and  Bourguet,  whom  we  have 
quoted,  difeovered  fmall  worms  in  the  feed  of 
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a rabbit,  one  of  whofe  extremities  was  thicker 
than  the  other  ; they  were  very  lively  and  ac- 
tive, ftruck  the  liquor  with  their  tails,  and 
twilled  and  turned  themfelves  like  fnakes.  At 
laft  (fays  Valifnieri)  I clearly  perceived  them  to 
be  real  animals,  “ e gli  riconobbi,  e gli  giu- 
dicai  fenza  dubitamento  alcuno  per  veri,  ve- 
rillimi,  arciveriffimi  vermi  This  author, 
who  was  prejudiced  with  the  fylfem  of  eggs, 
has,  neverthelefs,  admitted  of  fpermatic  worms, 
and  taken  them  for  real  animals. 

M.  Andry  having  made  obfervations  on  thefe 
fpermatic  worms  of  a man,  pretends,  that  they 
a?re  only  found  in  the  age  proper  for  generation ; 
that  in  the  younger  years,  and  in  old  age,  they 
do  not  exift : that  in  thofe  affedted  with  vene- 
real diforders  there  are  very  few,  and  thofe  are 
languifhing,  and  for  the  molt  part  dead  : that 
in  impotent  perfons  we  do  not  fee  any  alive  ; 
that  thefe  worms  in  the  femen  of  men  have 
largerheads  than  in  that  of  otheranimals,  which 
agrees,  he  fays,  with  the  figure  of  the  foetus 
and  the  child  ; and  he  adds,  that  thofe  people 
who  too  frequently  enjoy  female  amours,  have 
generally  but  few  or  none  of  thefe  animalcules 
in  their  femen. 

Leeuwenhoeck, 

* Operc  dell.  Cav.  Valifnieri,  vol.  II.  page  105. 
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Leeuwenhoeck,  Andry,  and  many  others, 
ftrenuoufly  oppofed  the  egg  fyftem  ; they  had 
difcovered  in  the  femcn  of  all  males  living  ani- 
malcules ; thev  proved  that  thefe  animalcules 
could  not  be  regarded  merely  as  dwelling  in 
this  liquor,  fince  their  bulk  was  greater  than 
that  of  the  liquor  itfelf ; and  that  nothing  like 
them  was  found  either  in  the  blood,  or  in  the 
other  animal  liquors.  They  afferted,  that  fe- 
males furnifhed  nothing  (imilar,  nothing  alive; 
and  it  was  therefore  evident  that  the  fecun- 
dity attributed  to  them  belonged,  on  the  con- 
trary, to  males  alone  : and  that  the  difcovery 
of  thefe  fpermatic  animals  in  the  femen  tended 
more  to  the  explanation  of  generation  than  all 
that  had  been  before  fuppofed  ; fince,  in  fa£t, 
what  was  mod  difficult  to  conceive  in  genera- 
tion, was  the  production  of  the  living  part,  all 
the  reft  being  only  acceftary  operations,  and 
therefore  no  doubt  could  remain  but  thefe  little 
animals  were  deftined  to  become  men,  or  per- 
fect animals  of  their  kind.  When  it  was  op- 
pofed to  the  partizans  of  this  fyftem,  that  it  did 
not  feem  natural  to  fuppofe  that  fo  many  mil- 
lions of  animalcules,  every  one  of  which  might 
become  a human  being,  fhould  be  employed  for 
a purpofe  of  which  one  alone  was  to  reap  the 
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advantage  ; when  it  was  afked  them,  why  this 
ufelefsprofufionof  the  {hoots  of  human  beings? 
they  anfwered,  that  it  was  only  confonant 
with  the  common  munificence  of  nature  : that 
out  of  many  millions  of  feeds  which  plants  and 
trees  produce,  but  a very  few  fucceed,  and 
therefore  we  muft  not  be  furprifed  at  the  fame 
circumftance  in  fpermatic  animals.  When 
the  infinite  minutenefs  of  the  fpermatic  worm, 
compared  to  man,  was  obje&ed  to  them,  they 
anfwered,  by  the  example  of  the  feed  of  trees  ; 
and  they  added,  with  fome  foundation,  meta- 
phyfical  reafonings,  by  which  they  proved  that 
great  and  fmall  being  only  relations,  the  tranfi- 
tion  from  fmall  to  great,  or  from  great  to  fmall 
was  executed  by  nature  with  {till  more  facility 
than  we  can  conceive. 

Befides,  continue  they,  have  we  not  very 
frequent  examples  of  transformation  in  infedfs? 
do  we  not  fee  fmall  aquatic  worms  become  * 
winged  animals,  by  only  throwing  off  their  coats, 
which  were  their  apparent  and  external  forms? 
and  may  not  fpermatic  animals,  by  a fimilar 
transformation,  become  perfedt  animals  ? All 
therefore,  they  conclude,  concurs  to  favour 
this  fyftem  of  generation,  and  confuting  that 
founded  on  eggs  ; and  if  there  are  eggs  in  vi- 
vo L.  ill.  K viparous 
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viparous  females,  the  fame  as  in  the  oviparous, 
thefe  eggs  will  only  be  the  neceffary  matter  for 
the  growth  of  the  fpermatic  worm,  which  en- 
ters into  the  egg  by  the  pedicle  that  adheres  to 
the  ovarium,  and  where  it  meets  with  food  rea- 
dy prepared  for  it.  All  the  worms  which  find 
not  this  paffage  through  the  pedicle  into  the 
egg  will  perilh,  and  that  one  which  alone  has 
traced  its  way  will  arrive  at  its  transformation. 
The  difficulty  of  meeting  with  the  paffage  in 
the  pedicle  of  the  egg,  can  only  be  compenfated 
by  the  infinite  number  of  fpermatic  worms.  It 
is  a million  to  one  that  any  particular  fperma- 
tic w orm  will  meet  writh  the  pedicle  of  the  egg, 
and  therefore  what  at  firft  appears  a profufion 
is  highly  neceffary.  When  one  has  entered,  no 
other  can  introduce  itfelf,  becaufe,  fay  they,  the 
firft  worm  entirely  ffiuts  up  the  paffage,  or  there 
is  a valve  at  the  entrance  of  the  pedicle,  which 
is  free  when  the  egg  is  not  abfolutcly  full  ; but 
when  the  worm  has  filled  the  egg,  the  valve  can 
no  longer  open  although  impelled  by  another 
worm.  This  valve  is  very  well  imagined,  be- 
caufe, if  the  firft  worm  ftrould  chance  to  return, 
it  oppofes  its  egrefs,  and  obliges  it  to  remain 
and  undergo  the  transformation.  The  fperma- 
tic worm  then  becomes  the  foetus,  the  fubftance 
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of  the  egg  its  food,  the  membranes,  its  cover- 
ing, and  when  the  nutriment  in  the  egg  is  near- 
ly exhaufted,  the  foetus  adheres  to  the  internal 
fkin  of  the  matrix,  and  thus  derives  nourilh- 
ment  from  the  parent’s  blood,  till  by  its  weight, 
and  augmentation  of  its  ftrength,  it  breaks 
through  its  imprifonment  and  comes  perfect 
into  the  world. 

By  this  fyftem  it  was  not  the  firft  woman 
who  inclofed  all  mankind,  but  the  firft  man 
who  contained  all  pofterity  in  his  body.  The 
pre-exifting  germs  are  no  longer  embryos  with- 
out light,  inclofed  in  the  eggs,  and  contained 
one  in  another,  ad  infinitum ; but  they  are 
fmall  animals,  the  little  homunculas  organized 
and  actually  living,  included  in  each  other  in 
endlefs  fucceflion,  and  to  which  nothing  is 
wanting  for  them  to  become  perfect  animals, 
and  human  beings,  but  expanfion,  aififted  by  a 
transformation  fimilar  to  that  which  winged 
infedfts  undergo. 

As  our  prefent  phyficians  are  divided  onthefc 
two  fy  Items  of  fpermatie  worms  and  eggs  and 
as  all  thofe  who  have  lately  written  on  genera- 
tion have  adopted  one  or  the  other  of  thefe  opi- 
nions, it  feems  necelfary  to  examine  them  with 
care,  and  to  fhew  that  they  are  not  only  infuffi- 
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cient  to  explain  the  phenomena  of  generation, 
but  are  alfo  founded  on  fuppofitions  void  of  all 
probability. 

Both  fuppofe  an  infinite  progreftion  ; which, 
as  we  have  faid,  is  not  fo  much  a reafonable 
fuppofition  as  an-illufionof  the  mind.  A fper- 
matic  worm  is  more  than  a thoufand  million 
times  fmaller  than  a man  ; if,  therefore,  we 
fuppofe  the  body  of  a man  as  an  unit,  the  fize 
of  the  fpermatic  worm  can  only  be  exprefled  by 
the  fraction  ToooVoo^o  » and  as  man  is  with 
refpedt  to  the  fpermatic  worm  of  the  firft  gene- 
ration, what  this  worm  is  to  that  of  the  fecond 
generation,  the  fize  of  the  laft  fpermatic  worm 
cannot  be  exprefied  but  by  a number  compofed 
of  nineteen  cyphers  ; and  fo  likewife  the  fize 
of  the  fpermatic  worm  of  the  third  generation 
will  require  28  cyphers ; that  of  the  fourth 
generation  37  ; the  fifth  46,  and  the  fixth  55 
cyphers.  To  form  an  idea  of  the  minutenefs 
reprefented  by  this  fradlion,  let  us  take  the 
dimenfions  of  the  fphere  of  the  univerfe  from 
Sol  to  Saturn,  and  fuppofing  the  fun  a million 
times  larger  than  the  earth,  and  about  a thou- 
fand folar  diameters  dilfant  from  Saturn,  we 
ihall  perceive  that  only  45  cyphers  are  re- 
quired to  exprefs  the  number  of  cubic  lines 
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contained  in  this  fphere ; and,  by  reducing 
each  cubic  line  into  a thoufand  millions  of 
atoms,  54  cyphers  are  only  required  to  exprefs 
that  number  ; confequently  a human  being 
will  be  greater,  with  relation  to  a fpermatic 
worm  of  the  lixth  generation,  than  the  fphere 
of  the  univerfe  is  with  relation  to  the  fmalleft 
atom  which  is  poflible  to  be  perceived  by  the 
afliftance  of  a microfcope.  What  would  it 
be  if  we  were  to  carry  it  to  ten  generations  ? 
The  minutenefs  would  be  fo  great  as  to  leave 
us  no  mode  of  exprelling  it.  The  probability 
of  this  opinion,  therefore,  evidently  difappears 
in  proportion  as  the  object  diminifhes.  This 
calculation  may  be  applied  to  eggs  as  well  as 
fpermatic  worms,  and  the  want  of  probability 
is  general  to  both  ; it  will,  no  doubt,  be  faid, 
that  matter  being  divifible,  ad  infinitum , there 
is  no  impoffibility  in  this  diminution  of  fize  ; 
and  although  it  is  not  probable,  yet  we  mull 
regard  this  divifion  of  matter  as  podible,  lince 
we  can  always,  by  thought,  divide  an  atom  into 
a number  of  parts.  But  I anfwer,  that  the 
fame  illufion  is  made  ufe  of  on  this  infinite 
divifibility  as  on  every  other  geometrical  and 
arithmetical  infinity  ; they  are  only  abllradions 
of  the  mind,  and  have  no  exiltence  in  nature. 

If 
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If  we  look  on  infinite  divifibility  of  matter  as 
an  abfolute  infinity,  it  is  eafy  to  demonftrate 
that  in  that  fenfe  it  does  not  exift ; for,  if  once 
■vve  fuppofe  the  fmalleft  atom  poffible,  by  that 
fuppofition  this  atom  will  neceflarily  be  i ndi— 
vifible,  fince  if  it  were  divifible  it  would  no 
longer  be  the  fmalleft  atom  poffible,  which 
would  be  contrary  to  the  fuppofition.  It  there- 
fore feems  to  me,  that  every  hypothefis  where  a 
progrefs,  ad  infinitum,  is  admitted,  ought  to  be 
reje&ed  not  only  as  falfe,  but  as  void  of  all 
probability  ; and  as  the  fyftem  of  eggs  and 
fpermatic  worms  fuppofes  this  progrefs,  they 
fhould  not  be  admitted  in  philofophy. 

Another  great  difficulty  againft  thefe  two 
fvftems  is,  that  in  the  egg  fyftem  the  firft 
woman  contained  the  male  and  female  eggs : 
the  male  eggs  contained  only  a generation  of 
males  ; and  that,  on  the  contrary,  the  female 
eggs  contained  thoufands  of  generations,  both 
of  males  and  females  ; infomuch  that,  at  the 
farne  time,  and  in  the  fame  woman,  there  was 
always  a certain  number  of  eggs  capable  of 
developing  themfelves  to  infinity,  and  another 
number  which  wo'uld  be  unfolded  but  once. 
The  fame  circumftance  muft  occur  in  the 
other  fyftem,  and  therefore  I alk  if  there  is 
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the  fmalleft  appearance  of  probability  in  thefe 
fuppofitions  ? 

A third  difficulty  arifes  againft  thefe  two 
fyftems,  which  is,  the  refemblance  that  chil- 
dren bear,  fometimes  to  the  father  and  fome- 
times  to  the  mother,  and  fometimes  to  both  ; 
and  the  evident  marks  of  extraordinary  diffe- 
rence in  mules,  &c.  If  from  the  fpermatic 
worm  of  the  father  the  foetus  is  produced,  how 
can  the  child  yefemble  the  mother  ? and  if  the 
foetus  is  pre-exifting  in  the  ogg  of  the  mother, 
how  can  the  child  refemble  its  father  ? or  if 
the  fpermatic  worm  of  an  horfe,  or  the  egg  of 
a fhe-afs  contains  the  foetus,  how  can  the  mule 
participate  in  the  nature  and  figure  of  both  the 
horfe  and  the  afs. 

Thefe  general  difficulties,  which  are  invin- 
cible, are  not  the  only  ones  that  can  be  made 
againft  thefe  fyftems ; there  are  particular  ones 
which  are  no  lefs  potent.  To  begin  with  the 
fyftem  of  fpermatic  worms,  may  it  not  be  afked 
of  thofe  who  ad^nit  of  it,  how  they  think  this 
transformation 'is  made  ? and  objedl  to  them, 
that  infeffs  have  not,  nor  cannot  have  any  re- 
lation with  what  they  fuppofe.  For  the  worm 
which  is  to  become  a fly,  or  the  caterpillar 
which  is  to  become  a butterfly,  pafles  through 
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a middle  ftate,  and  when  it  ceafes  to  be  a chry- 
falis,  it  is  completely  formed  and  has  acquired 
its  full  fize,  and  is  then  in  a condition  of  en- 
gendering ; whereas  in  the  pretended  transfor- 
mation of  the  fpermatic  worm  into  man,  it 
cannot  be  faid  to  be  in  a ftate  of  chryfalis,  and 
even  if  we  fhould  fuppofe  one  during  the  firft 
days  of  conception,  why  does  not  the  produc- 
tion of  this  chryfalis,  inftead  of  an  unformed 
embryo,  fuppofe  an  adult  and  perfetft  being  ? 
we  plainly  fee  how  analogy  is  here  violated  i 
and  that  far  from  confirming  this  idea  of  the 
transformation  of  the  fpermatic  worm,  it  is 
inftantly  deftroyed  by  examination. 

Befides,  the  worm  which  is  transformed  into 
a fly  proceeds  from  an  egg ; the  egg  is  the 
produce  of  the  copulation  of  the  male  and  fe- 
male, and  includes  the  foetus,  which  muft  after- 
wards enter  into  a chryfalis,  before  it  arrives 
at  its  ftate  of  perfe£tion,  as  a fly  ; in  which 
form  alone  it  has  an  engendering  power  ; 
whereas  the  fpermatic  worm  has  no  faculty 
of  generation,  nor  proceeds  from  an  egg. 
Even  fhould  we  allow  the  femen  to  contain 
eggs,  from  whence  iflue  fpermatic  worms,  the 
fame  difficulty  will  ftill  remain,  for  thefe  fup- 
pofed  eggs  have  not  the  copulation  of  the  two 
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fexes  for  their  principle  of  exiftence,  as  in  in- 
fers ; confequently  the  partizans  of  that  opi- 
nion cannot  pretend  any  fimilarity,  nor  derive 
any  advantage  from  the  transformation  of  in- 
fers ; which  rather  deftroys  the  bafis  of  their 
explanation. 

When  the  innumerable  multitude  of  fper- 
matic  worms  are  oppofed  to  thofe  phyficians 
who  are  prejudiced  with  this  fyftem,  they  an- 
fwer,  as  before  obferved,  by  the  examples  of 
plants  and  trees.  But  this  comparifon  is  not 
entirely  juft,  becaufe  all  the  fpermatic  worms 
excepting  one  perifh  by  abfolute  neceftity, 
which  is  not  the  cafe  with  the  feeds  of  a tree 
or  plant,  for  thofe  which  do  not  become  vege- 
tables, ferve  as  food  for  other  organized  bo- 
dies, and  for  the  expanfion  and  reproduction 
of  animals ; whereas  we  do  not  fee  any  ufe  for 
the  fpermatic  worms,  or  any  end  to  which 
we  can  refer  their  prodigious  fuperfluity.  On 
the  whole,  I only  make  this  remark  in  reply 
to  what  is,  or  may  be  faid  on  this  matter  ; 
for  I own,  that  no  arguments  drawn  from  final 
caufes  will  either  eftablifh  or  deftroy  a phyfical 
fyftem. 

Another  objection  made  againft  this  opinion 
is,  there  being,  to  all  appearance,  an  equal 
VOL.  hi.  L number 
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number  of  feparate  worms  in  the  feed  of  all 
kinds  of  animals,  for,  fay  they,  it  is  natural  to 
imagine,  that  in  thofe  kinds  where  foctuflesare 
mod  abundant,  as  in  fifhes,  infeiSls,  Sec.  the 
number  of  fpermatic  worms  fhould  be  more  nu- 
merous than  in  thofe  where  generation  is  leaf! 
abundant,  as  in  man,  quadrupeds,  birds,  &c, 
for  if  they  are  the  immediate  caufe  of  produc- 
tion, why  is  there  no  proportion  between  their 
number  and  that  of  the  foetus  r Befides,  there 
is  no  proportionable  difference  in  the  fize  of 
mod  kinds  of  fpermatic  worms,  thofe  of  large 
animals  being  as  fmall  as  thofe  of  the  leaf!, 
Thofe  of  a rat,  and  thofe  of  a man,  are  nearly 
the  fame,  and  when  there  is  any  difference  it  is 
noways  relative  to  the  fize  of  the  individual. 
The  Calmar,  which  is  a very  fmall  fifh,  has 
fpermatic  worms  above  one  hundred  thoufand 
times  larger  than  thofe  of  a man  or  a dog. 
Another  proof  thefe  worms  are  not  the  imme- 
diate and  only  caufe  of  generation. 

The  particular  difficulties  that  may  be  raifed 
againfl  this  egg  fyftem  are  no  lefs  confiderable. 
If  the  foetus  exifls  in  the  egg  before  the  com- 
munication of  the  male  with  the  female,  why 
do  we  not  perceive  the  foetus  as  well  in  thofe 
eggs  produced  before  as  after  copulation  ? We 
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have  before  recounted  the  obfervations  of  Mal- 
pighius,  who  fays  he  always  found  the  foetus  in 
thofe  eggs  produced  by  hens  that  had  received 
the  cock,  and  only  a mafs  or  mole  in  the  ci- 
catrice of  thofe  who  had  not  ; it  is  therefore 
very  clear  that  the  foetus  does  not  exift  in  the 
egg  till  after  impregnation. 

Another  difficulty  again!!  this  fyftem  is, 
that  not  only  the  foetus  is  not  feen  in  eggs  be- 
fore the  jun£tion  of  the  fexes,  but  even  the 
exiftence  of  eggs  in  viviparous  animals  is  by 
no  means  proved.  Thofe  phyficians  who  pre- 
tend that  the  fpermatic  worm  is  the  foetus  en- 
veloped in  a covering,  are. at  lea!!  affured  of 
fpermatic  worms  ; but  thofe  who  affirm  that 
the  foetus  is  pre-exifting  in  the  egg,  have  no 
proof  of  the  exiftence  of  the  egg  itfelf  ; on  the 
contrary,  there  is  a probability,  almoft  equi- 
valent to  a certainty,  that  thefe  eggs  do  not 
exift. 

Although  the  partizans  of  the  egg  fyftem  do 
not  agree  what  muft  be  looked  on  as  the  true 
egg  in  the  female  tefticle,  neverthelefs  they  all 
think  that  impregnation  is  made  in  the  tefticle 
called  the  ovarium,  without  paying  any  atten- 
tion that  if  it  was  fo  mod  foetuffies  would  be 
found  in  the  abdomen  inftead  of  the  matrix, 
L 2 for 
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for  the  fuperior  extremity  of  the  trunk  being 
feparated  from  the  ovarium,  the  pretended  eggs 
muft  often  fall  into  the  abdomen.  Now,  it  is 
certain  that  this  cafe  is  extremely  rare,  and,  I 
believe,  never  happened,  unlefs  occafioned  by 
fome  accident. 

The  general  difficulties  and  objections 
againft  thefe  two  fyftems  have  been  noticed  by 
the  author  of  Venus  Phyjique , whofe  treatife, 
although  very  ffiort,  has  more  philofophical 
ideas  than  there  are  in  many  folio  volumes  on 
generation.  As  this  book  is  very  public,  and 
the  accuracy  with  which  it  is  written  will  not 
permit  any  extraCt,  I (hall  only  obferve,  this 
author  is  the  firft  who  has  returned  into  the 
road  of  truth,  from  which  we  were  farther 
ftrayed  than  ever,  fince  the  fuppofition  of  the 
egg  fyftem,  and  the  difeovery  of  fpermatic 
animals.  Nothing,  therefore,  remains  farther 
to  be  faid,  and  I lhall  conclude  with  relating 
a few  particular  experiments,  fome  of  which 
have  appeared  favourable,  and  others  contrary, 
to  thefe  fyftems. 

In  the  Hiftory  of  the  Academy  of  Sciences 
of  Paris,  1701,  fome  objections  are  propofed 
by  M.  Mery  againft  the  egg  fyftem.  This 
able  anatomift  fupports,  with  reafon,  that  the 
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vehicles  found  in  the  female  tefticles  are  not 
eggs,  but  are  fo  adherent  to  the  internal  fub- 
ftance  of  the  tefticle  that  they  cannot  be  na- 
turally feparated  therefrom  ; that  if  they  could 
feparate  themfelves  from  thisfubftance  itwould 
be  impoflible  for  them  to  get  out,  becaufe  the 
common  membrane,  which  furrounds  all  the 
tefticle,  is  a web  of  too  firm  a texture  to  admit 
of  a conception  ; that  a vehicle,  or  round  foft 
egg,  could  open  a paffage  in  it  ; and  as  the 
greateft  number  of  phyficians  and  anatomifls 
were  prejudiced  in  favour  of  the  egg  fyftem, 
and,  from  the  experiments  of  De  Graaf,  be- 
lieved that  the  number  of  cicatrices  in  the 
tefticles  marked  the  number  of  foetuffes,  M. 
Mery  mentions  the  tefticles  of  a woman,  where 
there  was  fuch  a quantity  of  thefe  cicatrices, 
that,  agreeable  to  this  fyftem,  would  have  fup- 
pofed  a fecundity  almoft  beyond  imagination. 
Thefe  difficulties  excited  other  partizans  of  the 
egg  fyftem  to  make  new  refearches.  M.  Dii- 
verney  examined  and  differed  the  tefticles  of 
cows  and  flieep  : he  pretended  that  the  vehicles 
were  eggs,  becaufe  there  were  home  lefs  ad- 
herent to  the  tefticles  than  others,  and  infifted 
it  was  natural  to  believe,  that  when  they  came 
to  perfedl  maturity  they  were  feparated  alto- 
gether 
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gether,  efpecially  as  by  inflating  the  internal 
cavity  of  the  tefticle  the  air  parted  between 
thefe  veficles  and  the  adjoining  parts.  M. 
Mery  only  anfwers  that  this  is  not  a fufiicient 
proof,  rtnce  thefe  veficles  have  never  been  feen 
feparate  from  the  tefticles.  M.  Duverney  re- 
marked the  glandular  bodies  on  the  tefticles, 
but  he  did  not  look  on  them  as  an  ertential  and 
neceftary  part  towards  generation,  but  merely 
as  accidental  exuberances,  like  gall-nuts  on 
the  oak.  M.  Littre,  whofe  prejudice  for  the 
egg  fyftem  was  ftill  greater,  pretended,  not 
only  that  the  veficles  were  eggs,  but  even  af- 
ferted  he  had  difeovered  in  one  of  them  a 
well-formed  foetus,  of  which  he  diftinguilhed 
the  head  and  trunk  very  perfedlly,  and  even 
gave  the  dimenfions.  But  befides  this  wonder 
being  only  feen  by  that  gentleman,  and  no 
other  naturalift,  it  is  fufiicient  to  read  his  Me- 
moire  # to  perceive  how  doubtful  was  the  fa<EL 
By  his  own  words  we  find  the  matrix  was 
fchirrhous,  that  the  tefticle  was  corrupted,  and 
that  the  veficle,  or  egg,  which  contained  this 
imaginary  foetus  was  fmaller  than  the  other 
veficles,  or  eggs,  which  did  not  contain  any 
thing,  &c. . 

A famous 

* Anno  1701,  page  3. 
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A famous  experiment,  in  favour  of  the  egg 
fyftem,  is  fupplied  by  DeNuck  ; he  opened  a 
bitch  three  days  after  copulation  ; he  drew  out 
one  of  the  horns  of  the  matrix,  and  made  a 
ligature  in  the  middle,  fo  that  the  upper  part  of 
the  palfage  could  have  no  communication  with 
the  lower  ; after  which  he  replaced  this  horn, 
and  clofed  up  the  wound,  with  which  the  bitch 
feemed  but  little  incommoded.  At  the  end  of 
twenty-one  days  he  opened  it  again,  and  found 
two  fcetuffes  in  the  upper  part,  that  is  between 
the  tefticles  and  the  ligature  ; but  in  the  lower 
part  there  was  no  foetus.  In  the  other  horn  of 
the  matrix,  which  had  not  been  tied  by  a liga- 
ture, he  found  three  fcetuffes,  which  were  re- 
gularly difpofea,  which  proves,  he  fays,  that 
the  foetus  does  not  proceed  from  the  feed  of 
the  male,  but  exifts  in  the  female  egg.  Sup- 
pofing  this  experiment,  which  has  only  been 
made  once,  was  always  followed  with  the  fame 
effect,  we  fhould  not  then  be  right  in  conclud- 
ing that  fecundation  is  made  in  the  ovary,  and 
that  eggs  are  detached  therefrom  which  con- 
tain the  foetus  completely  formed.  It  would 
only  prove  that  the  foetus  may  be  formed  in 
the  upper  parts  of  the  horns  of  the  matrix  as 
well  as  in  the  lower  ; and  it  feems  very  na- 
tural 
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tural  to  imagine  that  the  ligature,  compreflmg 
the  middle  oi  the  horns  of  the  matrix,  impelled 
the  feminal  liquors,  which  are  in  the  lower 
parts,  to  ilfue  out,  and  thus  deftroy  the  bufinefs 
of  generation  in  them. 

Thus  we  have  gone  through  the  opinions  of 
anatomifls  and  phyficians  on  the  fubjedl  of 
generation  ; and  it  now  only  remains  for  me 
to  recount  what  I have  been  enabled  to  draw 
from  my  own  refearches  and  experiments,  and 
it  will  then  be  feen  whether  my  fyflem  is  not 
infinitely  more  agreeable  to  Nature  than  any 
of  thofe  I have  given  an  account  of. 


CHAPTER 
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CHAPTER  VI. 


EXPERIMENTS  ON  THE  METHOD  OF  GENERATION. 


I OFTEN  refle&ed  on  the  above  fyftem,and 
was  every  day  more  and  more  convinced 
that  my  theory  was  infinitely  the  mod  pro- 
bable. I then  began  to  fuppofe  that,  by  a 
micro fcope,  I might  be  able  to  attain  a dif- 
covery  of  the  living  organic  particles,  from 
which  I thought  every  animal  and  vegetable 
drew  their  origin.  My  firft  fuppofition  was, 
that  the  fpermatic  animalcules  feen  in  the  feed 
of  every  male,  might  polfibly  be  thefe  or-r 
ganic  particles  ; on  which  I reafoned  as  fol- 
lows : 

If  every  animal  and  vegetable  contain  a 
quantity  of  living  organic  particles,  thefe  par- 
vol.  in.  M tides 
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tides  would  be  found  in  their  feed,  and  in  a 
greater  quantity  than  in  any  other  fubdance, 
becaufe  the  feed  is  an  extra#  of  what  is  mod 
analogous  to  the  individual,  and  the  mod  or- 
ganic ; and  the  animalcule  we  fee  in  the  feed  of 
males  are,  perhaps,  only  thefe  fame  living  or- 
ganic molecules,  or  at  lead;  the  fird  union, 
or  ademblage  of  them.  But  if  this  is  fo,  the 
feed  of  the  female  mud  alfo  contain  fimilar 
living  organic  molecules,  and,  confequently, 
we  ought  to  find  moving  bodies  there  as  well 
as  in  the  male  : and  fince  the  living  organic 
particles  are  common  both  to  animals  and  ve- 
getables, we  fhould  alfo  find  them  in  the  feeds  of 
plants,  in  the  ne&arium,  and  in  the  damina, 
which  are  the  mod  edential  parts  of  vegetables, 
and  which  contain  the  organic  molecules 
necedary  for  reproduction.  I then  lerioudy 
thought  of  examining  the  feminal  liquors  of 
both  fexes,  and  the  germs  of  plants,  with  a 
microfeope.  I thought,  likewife,  that  the  re- 
fervoirs  of  the  female  feed  might  podibly  be 
the  cavities  of  the  glandular  bodies,  in  which 
Valifnieri  and  others  had  ufelefsly  fought  for 
the  egg ; and  at  length  determined  to  under- 
take a courfe  of  obfervations  and  experiments. 
I fird  communicated  my  ideas  to  Mr.  Need- 
ham, 
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ham,  a gentleman  well  known  for  his  micro- 
fcopical  obfervations,  and  read  to  him  the  firft 
part  of  this  work,  he  feemed  to  approve  of  thefe 
ideas,  and  did  me  the  favour  to  lend  me  his  mi- 
crofcope,  which  was  infinitely  fuperior  to  my 
own.  At  the  fame  time  I communicated  my 
fyftem  and  projeft  of  experiments  to  MeflTrs. 
Daubenton,  Gueneau,  and  Dalibard,  all  of 
whom  encouraged  me  to  perfevere  in  my  deter- 
mination and  from  whom  in  the  courfe  of  mak- 
ing thofe  experiments,  I received  much  aflift- 
ance,  particularly  from  Mr.  Daubenton. 

Perfons  not  experienced  in  the  ufe  of  the  mi- 
crofcope  will  not  be  difpleafed  that  I here  in- 
fert  fome  remarks  which  will  be  ufeful  to  them, 
if  they  repeat  the  following  experiments,  or 
make  new  ones.  We  Ihould  give  the  preference 
to  double  microfcopes,  in  which  we  fee  objects 
perpendicularly,  from  their  having  a plain  or 
concave  mirror  which  (hews the  objedls  clear; 
the  concave  mirror  is  the  mod  preferable  when 
the  obfervations  are  made  with  the  (trongefl: 
lens.  Leeuwenhoek,  who  undoubtedly  has 
been  the  greateft  and  mod  indefatigable  of  all 
microfcopical  obfervators,  is  faid  to  have  only 
made  ufe  of  fimple  microfcopes,  with  which  he 
M 2 viewed 


*4 


buffon’s 


viewed  objects  horizontally.  If  this  is  true,  it 
is  neceflary  to  remark,  that  mod  of  the  plates 
given  by  Leeuwenhoek  of  microfcopical  ob- 
jects, efpecially  fpermatic  animals,  reprefents 
them  much  thicker  and  longer  than  he  really 
faw  them,  which  renders  the  microfcopes  we 
fpeak  of  preferable  to  the  horizontal,  as  they 
are  more  liable  ; the  motion  of  the  hand,  with 
which  the  microfcope  is  held,  producing  a little 
trembling,  which  caufes  the  objedt  to  appear 
wavering,  and  never  prefents  the  fame  part  for 
any  time.  Befides  there  is  always  a motion  in 
the  liquors  caufed  by  the  agitation  of  the  exter- 
nal air,  at  lead,  if  we  do  not  put  the  liquor 
between  two  plates  of  glafs,  or  very  fine  talc, 
which  diminilhes  fomewhat  of  its  tranfparency, 
and  greatly  lengthens  the  experiment ; but  the 
horizontal  microfcope,  whofe  tables  are  verti- 
cal, has  the  Hill  greater  inconvenience,  that 
the  mod  ponderous  parts  of  the  drop  of  liquor 
falls  to  the  bottom  ; confequently  there  are 
three  motions,  that  of  the  trembling  of  the  hand, 
the  agitation  of  the  fluid  by  the  a£tion  of  the  air, 
and  alfothat  of  the  parts  of  the  liquor  falling  to 
the  bottom  : from  the  combination  of  which, 
certain  fmall  globules  which  we  fee  in  thefe  li- 
quors. 
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quors,  may  appear  to  move  by  their  own  mo- 
tion and  powers,  while . they  only  obey  the 
compounded  power  of  thofe  three  caufes. 

When  we  put  a drop  of  liquor  on  the  table 
of  the  double  microfcope,  although  horizontally 
placed,  and  in  the  moft  advantageous  fituation, 
we  ftill  fee  one  common  motion  in  the  liquor 
which  forces  all  what  it  contains  to  one  fide. 
We  muft  wait  till  the  fluid  is  in  an  equilibrium 
and  at  reft,  before  we  make  our  obfervations  ; 
for  it  often  occurs,  that  this  motion  of  the  fluid 
hurries  away  many  globules,  and  forms  a kind 
of  whirling  motion  which  returns  one  of  thefe 
globules  in  a very  different  direftion  to  the 
others.  The  eye  is  then  fixed  on  the  globules, 
and  feeing  one  take  a different  courfe  from  the 
reft,  fuppofes  it  an  animal,  or  at  leaft  a body, 
which  moves  of  itfelf,  whereas  its  motion  is 
only  owing  to  that  of  the  fluid  ; and  as  the  li- 
quor is  apt  to  dry  and  thicken  in  the  circum- 
ference of  the  drop,  endeavours  muft  be  made 
to  fix  the  lens  on  the  centre  of  it.  The  drop 
fhould  alfo  be  as  large  as  poflible,  and  con- 
tain as  much  liquor  as  will  permit  a fuffi- 
cient  tranfparency,  to  fee  perfedtly  what  it 
contains. 
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Before  we  begin  to  make  obfervations,  we 
fhould  have  a perfect  knowledge  of  our  micro- 
fcope.  There  is  no  glafs  whatfoever  but  in 
which  there  are  fotne  fpots,  bubbles,  threads, 
and  other  defeds,  which  fhould  be  nicely  in- 
fpefted,  in  order  that  fuch  appearances  fhould 
not  be  reprefented  as  real  and  unknown  ob- 
jects : we  mud  alfo  endeavour  to  learn  what 
effect  the  imperceptible  dud  has  which  adheres 
to  the  glades  of  the  microfcope  ; a perfe£l 
knowledge  of  which  may  be  acquired  by  ob- 
ferving  the  microfcope  feveral  times. 

To  make  proper  obfervations,  the  fight,  or 
focus,  of  the  microfcope  mud  not  precifely  fall 
on  the  furface  of  the  liquor,  but  a little  above 
it ; as  not  fo  much  reliance  fhould  be  placed 
on  what  pafles  upon  the  furface,  as  what  is  feen 
in  the  body  of  the  liquor.  There  are  often 
bubbles  on  the  furface  •which  have  irregular 
motions  produced  by  the  contact  of  the  air. 

We  can  fee  much  better  with  the  light  of 
two  fhort  candles,  than  in  the  blighted:  day, 
provided  this  light  is  not  agitated,  which  is 
avoided  by  putting  a fmall  fhade  on  the  table, 
inclofing  the  three  Tides  of  the  lights  and  the 
microfcope. 
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It  will  often  appear  as  though  dark  and 
opaque  bodies  become  tranfparent,  and  even 
take  different  colours,  or  form  concentrical 
and  coloured  rings,  or  a kind  of  rainbow  on 
their  furface  ; and  other  matters,  which  are 
feen  at  firft  fight  tranfparent  and  clouded,  be- 
come black  andobfcure  ; thefe  changes  are  not 
real,  but  only  depend  on  the  obliquity  the  fight 
falls  on  the  body  with,  and  the  height  of  the 
plain  in  which  they  are  found. 

When  there  are  bodies  in  a liquor  which 
feem  to  move  with  great  fwiftnefs,  efpecially 
when  they  are  on  the  furface,  they  form  a fur- 
rowed motion  in  the  liquor,  which  appears  to 
follow  the  moving  body,  and  which  we  might 
be  inclined  to  miftake  for  a tail.  This  ap- 
pearance deceived  me  at  firft,  but  I clearly  per- 
ceived my  error,  when  thefe  little  bodies  met 
others  which  flopped  them  ; for  there  was  no 
longer  any  appearance  of  tails.  Thefe  are 
the  remarks  which  occurred  during  my  experi- 
ments, and  which  I fubmit  to  thofe  who  would 
make  ufe  of  the  microfcope  for  the  obfervation 
of  liquors. 
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EXPERIMENTS. 

I.  I took  from  the  feminal  veflels  of  a man^ 
who  died  a violent  death,  and  whofe  body  was 
ft  ill  warm,  all  the  liquor  therein  contained,  and 
put  it  into  a fmall  bottle  ; of  this  I put  a drop 
on  the  table  of  a microfcope,  without  the  ad- 
dition of  water  or  any  other  liquor.  The  firft 
thing  which  prefented,  was  a vapour  which 
fteamed  from  the  liquor  towards  the  lens,  and 
ob  feu  red  it.  Thefe  vapours  being  diftipated, 
I perceived  large  filaments,  (fig.  i.)  which  in 
fome  places  feemed  to  extend  into  different 
branenes,  and  in  others  to  intermingle  together. 
Thefe  filaments  clearly  appeared  to  be  internally 
agitated  by  an  undulating  motion,  and  looked 
like  hollow  tubes  which  contained  fome  mov- 
ing fubftance.  I diftindtly  faw  two  of  thefe  fila- 
ments (fg.  2.)  were  joined  together,  and  had 
a vibration,  nearly  like  that  of  two  extended 
firings,  which  were  tied  at  the  two  extremities, 
and  pulled  afunder  in  the  middle.  Thefe 
filaments  were  compofed  of  globules  which 
touched  each  other,  and  refembled  beads.  I 
afterwards  faw  filaments  which  fwelled  in  cer- 
tain 
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tain  parts,  and  I obferved,  that  on  the  fide  fo 
fwelled  fmall  globules  came  out,  which  had  a 
diftinttt  motion  like  that  of  a pendulum  ; thefe 
fmall  bodies  were  fattened  to  the  filaments  by 
a fmall  thread,  [fig.  3.)  which  lengthened  gra* 
dually  as  the  little  body  moved  ; and  at  laft  I 
faw  thefe  little  bodies  entirely  feparated  from 
the  large  filament,  carrying  after  them  the 
fmall  thread  which  connected  them.  As  this 
liquor  was  very  thick,  and  the  filaments  too 
near  each  other,  I dilated  another  drop  with 
rain  water,  in  which  I was  allured  there  were 
no  animals.  I then  faw  the  filaments  much 
feparated,  and  very  diftin&ly  perceived  the 
motion  of  thefe  little  bodies,  which  was  now 
more  free,  and  they  fwam  much  quicker  ; and 
if  I had  not  f^en  them  feparate  from  the  fila- 
ments, and  carry  along  with  them  their  thread, 
I Ihould  have  taken  the  moving  body  in  this 
fecond  obfervation  for  an  animal,  and  the 
thread  for  its  tail.  I then  attentively  obferved 
one  of  thefe  filaments,  that  was  much  thicker 
than  thefe  fmall  bodies,  and  I had  the  fatisfac- 
tion  of  feeing  two  of  thofe  bodies  which  fepa- 
rated with  difficulty,  drag  along  with  them  a 
long  and  fmall  thread,  which  obftru&ed  their 
motion.  , ;;* 
vol.  h N 
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This  feminal  liquor  was  at  fird  very  thick, 
but  by  degrees  it  became  more  fluid  ; in  lefs 
than  an  hour  it  was  almoft  tranfparent ; and  in 
proportion  as  this  fluidity  increafed  the  pheno- 
mena changed,  as  I fhall  relate. 

II.  When  the  feminal  liquor  attained  more 
fluidity,  the  filaments  were  no  longer  to  be 
feen,  but  the  little  bodies  appeared  in  great 
numbers  ; they  have  for  the  mod  part  a mo- 
tion like  that  of  a pendulum,  and  they  draw 
after  them  a long  thread,  which  it  may  clearly 
be  perceived  they  want  to  get  rid  of ; their 
motion  forwards  is  very  flow,  vibrating  to  the 
right  and  left.  The  motion  of  a boat  faftened 
in  the  midd  of  a rapid  dream  to  one  fixed 
point,  pretty  well  reprefents  the  motion  of 
thefe  bodies,  excepting  that  the  boat  remains 
in  the  fame  place,  whereas  they  advance  by 
degrees ; but  they  do  not  always  keep  the  fame 
parts  in  the  fame  direction  ; but  at  each  vibra- 
tion they  take  a confiderable  rolling  motion  ; 
fo  that,  befides  their  horizontal  motion,  they 
have  one  of  a vertical  balance,  which  proves 
that  thefe  bodies  are  of  a globular  figure,  or, 
at  lead,  that  their  lowed  part  is  not  fufiiciently 
extended  to  maintain  them  in  the  fame  po- 
fition. 
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III.  At  the  end  of  two  or  three  hours,  when 
the  liquor  was  more  fluid,  we  flaw  a greater 
quantity  of  thefe  moving  bodies.  They 
feemed  to  be  more  free ; the  threads  were 
fhorter ; their  progreflive  motion  was  more 
dire£t,  and  their  horizontal  motion  was  greatly 
diminifhed  ; for  the  longer  the  threads  are  the 
greater  is  the  angle  of  their  vibration  ; and  in 
proportion  as  thefe  threads  diminilh  in  length, 
the  vibratory  motion  lefiens,  and  the  pro- 
greflive motion  increafes.  The  vertical  ba- 
lance ftill  fubfifted,  and  was  always  plainly 
perceptible. 

IV.  In  five  or  fix  hours  the  liquor  attained 
its  utmoft  fluidity.  Moll  of  thefe  moving  fub- 
ftances  were  entirely  difengaged  from  their 
threads;  they  were  of  an  oval  figure,  [fig.  4.) 
and  moved  progreflively  with  great  fwiftnefs, 
and  by  their  various  motions  had  a ftronger 
refemblance  than  ever  to  real  animals.  Thofe 
who  had  their  threads  ftill  adhering,  were  not 
fo  brifk  as  the  others  ; and  among  thofe  that 
had  not  threads,  fome  feemed  to  change  their 
fhape  and  flze,  fome  were  round,  fome  oval, 
and  others  thicker  at  their  extremities  than  in 
the  middle  ; the  balancing  and  rolling  motion 
was  ftill  obfervable. 

N 2 
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V-  At  the  end  of  twelve  hours  a kind  of 
gelatinous  matter  was  fettled  to  the  bottom  of 
the  bottle  : it  was  of  an  afh-colour,  and  of  a 
tolerable  confiftency  ; the  liquor  that  fwarn 
above  was  almoft  as  clear  as  water,  with  a kind 
of  bluifh  tint,  refembling  water  in  which  a 
little  foap  had  been  difl'olved  ; nevcrthelefs  it 
Hill  preferved  its  vifeidity.  The  moving  bodies 
had  then  a great  activity,  were  loofened  from 
their  threads,  and  moved  in  all  directions.  I 
faw  fome  of  them  change  their  form,  and  from 
oval  become  round ; and  others  feparate  and 
from  one  oval  form  two.  As  they  became 
fmaller,  their  activity  encreafed. 

VI.  In  twenty-four  hours  the  liquor  had  de- 
pofited  a greater  quantity  of  gelatinous  matter. 
I diluted  it  with  water,  but  it  did  not  readily 
mix,  and  required  a confiderable  time  to  dif- 
folve.  It  then  appeared  compofed  of  an  infi- 
nite number  of  opaque  tubes  that  formed  a 
kind  of  net-work,  in  which  no  regular  difpo- 
fition  nor  the  lead:  motion  could  be  feen:  in  the 
clear  liquor  fome  few  fmall  bodies  were  dill 
moving.  The  next  morning  there  were  alfo 
a very  few;  but  after  that  time  I faw  no  more 
in  this  liquor  than  the  globules,  without  any 
appearance  of  motion. 
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TSiefe  experiments  were  repeated  feveral 
times  with  the  moft  poftible  exa£tnefs  ; and  I 
am  perfuaded  that  thofe  threads  above  men- 
tioned are  not  tails,  nor  do  they  make  any  part 
of  the  individual  body  ; for  thefe  threads 
have  no  proportion  with  the  reft  of  the  body  ; 
they  are  of  different  fizes,  although  the  mov- 
ing bodies  are  always  nearly  of  the  fame,  at 
the  fame  time.  The  globule  appears  embar- 
raffed  in  its  motion,  as  its  tail  is  longer  or 
fhorter  ; fometimes  it  cannot  advance,  but 
move  only  from  right  to  left,  or  from  left  to 
right,  when  the  tail  is  very  long ; and  it  is 
clearly  feen  that  they  ufe  great  efforts  to  get 
rid  of  them. 

VII.  Having  taken  the  feminal  liquor  from 
another  man  but  juft  dead,  and  ftill  warm,  I 
put  a drop  of  it  on  the  table  of  the  microfcope, 
and  it  immediately  liquified  ; it  had  at  firft  a 
condenfed  appearance,  and  feemed  to  form  a 
compact  web,  compofed  of  long  and  thick 
filaments,  which  grew  from  the  thickeft  part 
of  the  liquor.  Thefe  filaments  feparated  in  pro- 
portion as  the  liquor  became  more  fluid,  and 
at  length  they  divided  into  globules,  which  at 
firft  feemed  not  to  have  fufRcient  power  to  fet 
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themfelves  in  motion,  but  this  power  increafed 
as  they  feparated  from  the  filament,  from  which 
they  made  many  efforts  to  difengage  them- 
felves. Each  of  them  in  this  ftruggle  drew 
out  tails  from  the  filaments  of  different  fizes, 
fome  of  which  were  fo  thin  and  fo  long  as  to 
have  no  proportion  with  the  bodies,  which  were 
all  fo  much  the  more  embarraffed  as  thefe 
threads  or  tails  increafed  in  length.  The 
angle  of  their  vibratory  motion  was  alfo  much 
greater  as  thofe  filaments  were  longer  : and 
their  progrelfive  motion  fo  much  the  more  re- 
markable as  thefe  tails  were  fhorter. 

VIII.  Having  continued  thefe  obfervations 
for  fourteen  hours,  I perceived  that  thefe 
threads,  or  tails,  were  continually  leffening, 
and  became  fo  fine,  that  at  laft  their  extremities 
were  no  longer  vifible,  and  at  length  the  whole 
entirely  difappeared.  At  this  time  the  glo- 
bules abfolutely  ceafed  their  horizontal  vibra- 
tions ; their  progreffive  motion  w'as  dire£t,  al- 
though they  had  always  the  vertical  balancing 
motion,  like  the  rolling  of  a fhip.  When  dif- 
encumbered  of  thefe  threads,  the  bodies  were 
oval,  tran fparent,  and  petfe&ly  like  thofe  pre- 
tended animals  feen  in  the  liquor  of  an  oyfter 
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on  the  feventh  day  ; and  ftill  more  to  thofe 
found  in  the  jelly  of  roaft  veal  at  the  end  of  the 
fourth  day. 

IX.  Between  the  tenth  and  eleventh  hour 
the  liquor  became  extremely  fluid,  and  all  the 
globules  appeared  to  proceed  in  ranks  from 
one  and  the  fame  fide;  [fig.  5.)  they  palled 
over  the  table  of  the  microfcope  in  lefs  than 
four  feconds  ; they  were  ranged  feven  or  eight 
in  front,  and  moved  on  fuccefiively,  as  troops 
march  in  files.  I obferved  this  fingular  in- 
ftance  for  more  than  five  minutes:  and  as  their 
courfe  did  not  finilh,  I was  defirous  of  finding 
the  fource : and,  having  gently  moved  my 

glafs,  I perceived  that  all  thefe  moving  glo- 
bules came  from  a kind  ot  mucilage,  [fig.  6.) 
where  the  filamentary  net-work  continually 
produced  them  more  abundant  and  much 
quicker  than  the  filaments  had  ten  hours  be- 
fore. There  was  ftill  a remarkable  difference 
between  thefe  moving  bodies  produced  in  the 
thick  liquor,  and  thofe  produced  when  theliquor 
became  more  fluid  ; thefe  iaft  had  no  thread 
behind  them,  their  motion  was  quicker,  and 
they  went  in  flocks  like  fheep.  1 obferved  the 
mucilage  from  whence  they  iffued  for  fome 
time,  and  perceived  it  diminifhed,  andwasfuc- 
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. ceflively  converted  into  moving  globules,  till 
the  diminution  of  more  than  half  the  bulk  ; 
after  which,  the  liquor  being  too  dry,  this  mu- 
cilage became  obfcure  in  its  middle,  and  all 
the  environs  were  divided  by  the  fmall  threads 
which  appeared  to  be  formed  from  the  bodies 
of  thefe  moving  globules  which  were  deftroyed 
as  it  dried  up,  not  in  one  fingle  mafs,  but  in 
long  threads,  regularly  difpofed,  with  quadran- 
gular intervals,  forming  a net-work,  very  like 
to  a cobweb,  on  which  the  moifture  hung  in  an 
infinite  number  of  globules. 

X.  I perceived  bv  the  firft  experiment, 
that  thefe  little  moving  bodies  change  their 
form,  and  I thought  they  in  general  diminifh- 
ed,  but  of  that  I was  not  certain.  In  this  laft 
obfervation,  at  the  twelfth  and  thirteenth  hour 
I obferved  it  more  diflindtly ; at  the  fame  time 
remarking  that  though  diminifhed  confiderably 
in  fize,  yet  they  increafed  in  fpecific  gravity  ; 
efpecially  when  their  motion  was  nearly  finilh- 
ed,  which  generally  happened  all  at  once,  and 
they  funk  to  the  bottom,  forming  a fediment  of 
an  afh-colour,  plainly  perceptible  to  the  naked 
eye,  and  which  appeared  through  the  micro- 
fcope  to  be  compofed  of  globules  adherent 
to  one  another,  fometimes  by  threads,  and 
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at  others  in  knots,  but  always  in  a regular 
manner. 

XI.  Having  procured  the  feed  of  a dog, 
emitted  naturally,  I obferved  that  this  liquor 
was  clear,  and  had  but  little  tenacity.  I put 
it  in  a phial,  and  having  examined  it  with 
a microfcope,  without  diluting  it  with  water, 
I perceived  moving  bodies,  entirely  like  thofe 
I had  obferved  in  the  human  femen  ; they  had 
threads,  or  tails,  perfectly  the  fame;  they  were 
alfo  nearly  of  the  fame  fize  ; in  a word,  they 
refembled,  as  perfectly  as  poffibie,  thofe  I faw 
in  the  human  liquor,  liquified  during  two  or 
three  hours.  I then  fought  for  the  filaments 
which  I had  feen  in  the  human  liquor,  but  it 
was  ufelefs;  I perceived  only  fome  long  threads 
entirely  like  thofe  which  ferved  as  tails  to  the 
globules.  Thefe  threads  were  not  attached 
to  any  globules,  nor  had  they  any  motion. 
Thofe  globules  which  were  in  motion,  and 
had  tails,  appeared  to  me  to  move  quicker  than 
thofe  in  the  human  femen  : they  had  fcarcely 
any  horizontal  vibrations,  but  a rolling  motion. 
They  were  not  in  a great  number  ; and  al- 
though their  progrefiive  motion  was  ftronger, 
they  took  more  time  to  crofs  the  microfcope 
than  thofe  I had  before  remarked.  I obferved 
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this  liquor  for  three  hours,  but  perceived  no 
change:  after  which  I examined  it  at  another 
time  for  four  hours,  and  remarked,  that  the 
number  of  moving  bodies  diminifhed  by  de- 
grees ; the  fourth  day  there  was  (till  fome, 
though  they  were  very  few,  and  often  I only 
found  one  or  two  in  a drop  of  liquor.  The 
fecond  day  moll  of  them  were  deprived  of  their 
tails  ; third  day  very  few  retained  them  ; yet, 
at  the  laft  day,  there  ftill  remained  fome  which 
had  them  ; the  liquor  had  then  depofited  a 
whitifh  fediment,  which  appeared  to  be  com- 
pofed  of  immovable  globules,  and  many  threads, 
that  feemed  to  be  tails  feparated  from  the  glo- 
bules. There  were  alfo  fome  attached  to  the 
globules,  which  appeared  to  be  the  dead  bodies 
of  thefe  little  animals,  but  whofe  forms  were 
different  from  thofe  that  moved,  for  they  ap- 
peared larger  than  the  moving  globules,  or  the 
reft  which  remained  without  motion  at  the 
bottom  of  the  liquor,  and  appeared  to  have  a 
fiffure  or  opening. 

XII.  Another  time,  having  taken  the  fe- 
minal  liquor  of  the  fame  dog,  I again  per- 
ceived the  fore-mentioned  phenomena  ; and  I 
faw  befides  in  one  of  the  drops  of  this  liquor, 
a mucilaginous  part,  which  produced  moving 
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globules,  as  in  the  ninth  experiment,  [fig.  6.) 
and  thefe  globules  formed  a current,  and  went 
in  ranks  like  troops.  This  mucilage  appeared 
to  me  animated  with  an  internal  inflated  mo- 
tion, which  produced  fmall  bloated  appearances 
in  different  parts,  and  from  which  ifliied  thefe 
bloated  forms,  or  moving  globules,  with  a 
nearly  equal  fwiftnefs,  and  in  the  fame  direc- 
tion. The  bodies  of  thefe  globules  were  not 
different  from  the  reft,  excepting  they  had  no 
tails.  I obferved  that  many  of  them  changed 
their  fhape,  and  lengthened  confiderably,  till 
they  became  little  cylinders,  after  which  the 
two  extremities  of  the  cylinders  were  bloated, 
and  divided  into  two  globules,  both  moving 
and  following  the  fame  dire&ion  as  that  before 
they  were  united. 

XIII.  The  phial  which  contained  this  li- 
quor having  been  broke.by  accident,  I a third 
time  took  the  liquor  of  the  fame  dog,  but 
whether  the  animal  was  wearied  by  too  re- 
iterated emiflions,  or  by  other  caufes,  the  fe- 
rninal  liquor  contained  none  of  the  above 
bodies,  but  was  tranfparent  and  vifcous,  like 
the  ferum  of  blood  ; I examined  it  then,  and  at 
one,  two,  three,  and  even  twenty-four  hours 
afterwards,  but  it  prefented nothing  new:  there 
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was  not  a fingle  moving  body  to  be  feen,  nor 
any  mucilage;  in  a word,  nothing  that  I had 
feen  before. 

XIV.  I then  opened  a dog,  and  feparatcd 
the  teflicles  and  the  adherent  veifels,  but  I per- 
ceived no  feminal  veficles,  and  apparently  the 
feed  in  thofe  animals  paffes  direcElly  from  the 
teflicles  into  the  urethra.  I found  but  a fmall 
quantity  of  liquor  in  the  teflicles,  although  the 
dog  was  adult  and  vigorous.  In  the  fmall 
quantity  I could  collect  I could  not  difcover 
any  bodies  that  were  in  motion,  I only  per- 
ceived a great  quantity  of  very  fmall  globules, 
mofl  of  which  were  motionlefs,  and  fome  of 
the  fmallefl  had  fome  trifling  approximating 
motion,  which  I could  not  follow,  becaufe  the 
drops  I gathered  were  fo  exceedingly  minute 
that  they  dried  in  two  or  three  minutes  after 
they  were  placed  in  the  microfcope. 

XV.  Having  cut  the  teflicles  of  this  dog 
into  two  points,  I infufed  it  in  water,  and 
clofely  fealed  up  the  veffel.  Three  days  after 
I examined  this  infufion,  which  I made  with 
the  defign  of  difeovering  whether  the  flcfli  did 
not  contain  moving  bodies,  and  I faw  a great 
quantity  of  moving  bodies  of  a globular  and 
oval  form,  like  thofe  I had  feen  in  the  feminal 
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liquor  of  the  dog,  excepting  they  had  not  any 
threads.  They  moved  in  all  manner  of  di- 
reftions  with  great  fwiftnefs.  I obferved  thefe 
bodies,  which  appeared  animated  for  fome  time, 
and  faw  many  change  their  form  ; I perceived 
fome  to  lengthen,  and  others  to  contract,  while 
fome  fwelled  at  both  extremities  : there  were 
numbers  that  were  fmaller  and  thicker  than  the 
reft ; but  they  were  all  in  motion,  and  were 
about  the  fize  and  figure  of  thofe  I have  de- 
fcribed  in  the  fourth  experiment. 

XVI.  The  next  morning  the  number  of 
thefe  globules  were  increafed,  but  they  ap- 
peared fmaller  ; their  motion  was  more  rapid 
and  irregular  ; they  had  alfo  another  appear- 
ance with  refpefh  to  their  form  and  manner 
of  moving,  which  feemed  confufed  ; the  next 
and  feveral  days  after,  till  the  fifteenth  day, 
there  were  moving  bodies  in  the  water,  whofe 
fize  gradually  ditninifhed  till  they  were  no 
longer  vifible.  The  laft,  which  I perceived 
with  great  difficulty,  was  on  the  nineteenth 
and  twentieth  days,  and  they  moved  with 
greater  rapidity  than  ever.  Upon  the  water  a 
kind  of  pellicle  was  formed,  which  appeared  to 
be  compofed  of  the  coverings  of  thofe  moving 
Jodies,  fmall  threads,  fcales,  &c.  but  entirely 
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motionlefs  ; this  pellicle,  and  the  moving  bo- 
dies could  not  come  into  the  liquor  by  means 
of  external  air,  fince  the  bottle  had  been  kept 
carefully  fealed. 

XVII.  I then  fucceffively  opened  ten  rab- 
bits, on  different  days,  to  examine  their  feminal 
liquors  ; the  full  had  not  a drop,  either  in  the 
teflicles  or  feminal  velfels.  In  the  fecond  I 
was  no  more  fuccefsful,  although  I was  affured 
he  was  the  father  of  a very  numerous  progeny. 
I fucceeded  no  better  in  the  third.  I then  ima- 
gined that  the  prefence  of  the  female  might  be 
requifite  ; I therefore  put  males  and  females 
into  cages  fo  contrived  that  it  was  impoffible 
for  them  to  copulate.  At  firft  thefe  endeavours 
did  not  fucceed  ; for,  on  opening  two,  not  a 
drop  of  feminal  liquor  was  to  be  found  ; how- 
ever, in  the  fixth  that  I opened,  a large  white 
rabbit,  I found,  in  the  feminal  veftcles,  as 
much  liquor  as  could  be  contained  in  a tea- 
fpoon  ; this  matter  refembled  calves  jelly,  was 
nearly  tranfparent,  and  of  a citron  colour. 
Having  examined  it  with  the  microfcope,  I per- 
ceived it  to  refolve  by  flow  degrees  into  fila- 
ments and  thick  globules,  many  of  which  ap- 
peared fattened  to  each  other;  but  I did  not  re- 
mark any  dittinft  motion  in  them,  only  as  the 
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matter  liquified,  it  formed  a kind  of  current, 
by  which  thefe  filaments  and  globules  feemed 
to  be  drawn  all  to  one  fide.  I expected  to  find 
this  matter  take  a greater  degree  of  fluidity,  but 
that  did  not  happen,  for  after  it  was  a little  li- 
quified it  dried,  and  I could  perceive  nothing 
further  than  wrhat  is  above  mentioned.  When 
this  matter  was  mixed  with  water,  the  latter 
did  not  appear  to  have  power  to  dilute  it. 

XVIII.  Having  opened  another  rabbit, 
I only  found  a very  fmall  quantity  of  feminal 
matter,  which  was  of  a colour  and  confiftency 
entirely  different  from  the  former  ; it  was 
fcarcely  tincSlured  of  a yellow  hue,  and  was 
much  more  fluid.  As  there  was  but  very 
little,  I feared  it  would  dry  too  haftily,  and 
therefore  mixed  it  with  water ; from  the  firff: 
obfervation,  I did  not  perceive  the  filaments  I 
had  feen  in  the  other,  but  I difcovered  three 
globules,  all  in  a trembling  and  reftlefs  mo- 
tion : they  had  alfo  progreflive  motion,  but  it 
was  very  flow  ; fome  moved  round  the  others, 
and  mod  appeared  to  turn  upon  their  centres. 
I could  not  purfr.e  this  obfervation  becaufe  the 
liquor  fo  foon  got  dry. 

XIX.  I opened  another  of  thefe  rabbits, 
but  could  not  difcover  any  of  this  matter ; in 
the  feminal  veffels  of  another,  I found  almoft 
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as  much  congealed  liquor  as  in  xv  nth  Expert 
ment:  I examined  it  in  the  fame  manner  as  the 
reft,  but  it  afforded  me  no  greater  difeovery. 
I infufed  the  whole  I had  collected,  in  almoft 
double  the  quantity  of  water,  and  after  brifkly 
fhaking  them  together,  I fuffered  them  to 
fettle  for  ten  minutes;  after  which,  on  infpedt- 
ing  this  infufion,  I faw  the  fame  large  glo- 
bules as  before  ; there  were  but  few  and  thofe 
very  diftant  from  each  other.  They  had  ap- 
proximating motions  with  refpcdl  to  each  other, 
but  they  were  fo  flow,  as  to  be  fcarcely  dif- 
cernible  ; two  or  three  hours  after,  thefe  glo- 
bules feemed  to  be  diminifhed,  their  motion 
was  become  very  diftindt,  and  they  appeared 
to  turn  on  their  centre.  Although  this  trem- 
bling motion  was  more  than  their  progreffive, 
neverthelefs  they  were  clearly  feen  to  change 
their  fituation  irregularly  with  refpedf  to  each 
other.  Six  or  feven  hours  after  the  globules 
were  become  ftill  lefs,  and  their  adtion  was 
increafed  : they  appeared  to  me  to  be  in  much 
greater  numbers,  and  all  their  motions  diftindt. 
The  next  morning  there  was  a prodigious  mul- 
titude of  globules  in  motion,  which  were  at 
leaft  three  times  fmaller  than  thofe  that  at 
firft  appeared.  I obferved  thefe  globules  for 
eight  days,  and  obferved  that  many  of  them 
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feemed  to  join  together,  after  which  their  mo- 
tion ceafed  ; this  union,  however,  appeared  to 
me  only  fuperficial  and  accidental.  Some  were 
larger  than  others  ; moft  were  round  and  fphe- 
rical,  and  fome  of  them  were  oval.  The  largeft 
were  moft  tranfparent,  and  the  fmalleft  were 
almoft  black.  This  difference  did  not  proceed 
from  the  light,  for  in  whatever  fituation  thefe 
fmall  globules  were  in,  they  were  always  of  the 
fame  appearance  ; the  motions  of  the  fmall 
were  much  more  rapid  than  the  large  ones,  and 
what  I remarked  moft  clearly  and  moft  gene- 
rally in  all,  was  their  diminution  of  fize,  fo 
that  at  the  eighth  day  they  wrere  fo  exceedingly 
fmall  as  to  be  hardly  perceptible,  and  at  laft  ab- 
folutely  difappeared. 

XX.  At  length  having  obtained,  with  no 
fmall  difficulty,  the  feminal  liquor  of  another 
rabbit,  as  it  would  have  been  conveyed  to  the 
female,  I remarked  it  to  be  more  fluid  than 
that  which  had  been  taken  from  the  feminal 
veficles,  and  the  phenomena  which  it  offered 
were  alfo  very  different  ; for  in  this  liquor 
there  were  moving  globules  and  filaments  with- 
out motion  ; and  alfo  a kind  of  globules  with 
threads  or  tails,  refembling  thofe  of  a dog  or  a 
man,  but  only  appearing  fmaller  and  brilker 
VOL.  III.  P {fig.  7.). 


106  buffon’s 

[fig.  7.)  They  parted  over  the  microfcope  in 
an  inftant,  their  tails  appeared  fhorter  than 
thofe  of  other  fpermatic  animals,  and  I own 
I am  not  certain  whether  fome  of  thofe  tails 
were  not  falfe  appearances,  produced  by  the 
furrows  which  thefe  moving  globules  formed 
in  the  liquor,  as  they  moved  with  too  great  a 
rapidity  to  admit  of  my  clearly  obferving  them ; 
befides,  the  liquor,  though  fufficiently  fluid  at 
flrft,  very  fpeedily  dried  away. 

XXI.  After  this  I refolved  to  examine  the 
feminal  liquor  of  a ram  ; I applied  to  a butcher, 
who  fupplied  me  with  the  neceflary  parts  of  at 
leaft  twelve  or  thirteen,  dire&ly  after  they  were 
killed,  but  I could  not  find  liquor  fufficient  for 
any  experiment,  either  in  the  epididymis  or  fe- 
minal veficles.  In  the  little  drops  I was  able 
to  colleft,  I only  perceived  globules  which  had 
no  motion.  As  I made  thefe  experiments  in 
March,  I fuppofcd  by  repeating  them  in  Octo- 
ber, the  feafon  of  female  attachments,  I fhould 
difcover  more  feminal  liquor  in  thefe  veflels. 
I cut  many  of  thefe  tefticles  in  two  longitudi- 
nally, and  colledleda  fmall  quantity  of  liquor, 
but  found  nothing  more  in  them. 

XXII.  I took  three  of  thefe  tefticles,  of 
three  different  rams,  cut  each  of  them  into  four 
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parts,  and  put  them  into  feparate  bottles,  with 
as  much  water  as  was  fufficient  for  them.  Se- 
curing thefe  bottles  from  the  admiftionof  air, 
I fuffered  the  infufion  to  remain  for  four  days, 
after  which  I examined  the  liquor  of  each  by 
the  microfcope,  and  found  them  all  replete 
with  an  infinity  of  moving  bodies,  mod  part 
of  which  were  oval,  and  the  reft  globular  ; they 
were  pretty  thick,  and  refembled  thofe  de^ 
fcribed  in  the  vnith  experiment;  their  mo- 
tion was  neither  brifk,  uncertain,  nor  very 
rapid,  but  equal,  uniform,  and  in  all  direftions. 
Thefe  moving  bodies  were  nearly  of  the  fame 
fize  in  each  liquor,  but  differed  one  bottle  with 
the  other.  They  had  no  tails,  nor  were  there 
any  filaments  or  threads  in  this  liquor  ; during 
the  fifteen  or  fixteen  days  they  were  retained, 
they  often  changed  their  form,  and  feemed 
fucceflively  to  throw  off  their  external  cover- 
ings ; they  alfo  became  every  day  fmaller,  and 
on  the  fixteenth  day  they  were  no  longer  per- 
ceptible. 

XXIII.  In  the  month  of  Oftober  I opened 
a ram,  and  found  a great  quantity  of  feminal 
liquor  in  the  epididymis  ; having  examined  it 
with  the  microfcope,  I perceived  an  innu- 
merable multitude  of  moving  bodies,  fo  nu- 
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inerous,  that  all  the  liquor  feemed  to  be  en- 
tirely compofed  of  them  ; as  it  was  too  thick, 
I diluted  it  with  water,  but  I was  furprifed  to 
fee  the  motion  of  thefe  bodies  fuddenly  flop, 
though  I perceived  them  very  diftindlly  ; hav- 
ing many  times  repeated  the  fame  obfervation  ; 
I perceived  that  the  water  which  diluted  the 
feminal  liquors  of  a man,  dog,  &c.  feemed  to 
coagulate  that  of  a ram. 

XXIV.  I then  opened  another  ram,  and 
in  order  to  prevent  the  feminal  liquor  from 
coagulating,  I permitted  the  parts  of  genera- 
tion to  remain  in  the  body  of  the  animal,  and 
covered  it  over  with  warm  cloths.  By  thefe 
precautions  I obferved  the  feminal  liquor  in  its 
fluid  flate ; it  was  replete  with  an  infinity  of 
oblong  moving  bodies,  (Jig.  8.)  tranfverfing  in 
various  directions  ; but  as  foon  as  the  liquor 
grew  cold,  the  motion  of  all  thefe  bodies  im- 
mediately ceafed.  I diluted  the  liquor  with 
warm  water,  when  the  motion  of  the  fmall 
bodies  remained  for  three  or  four  minutes, 
The  quantity  of  thefe  moving  bodies  was  fo 
great  in  this  liquor,  that  although  diluted,  they 
nearly  touched  each  other.  They  wrere  all  of 
the  fame  fize  and  form,  but  none  of  them  had 
tails.  Their  motion  was  not  very  quick,  and 
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when  it  flopped  by  the  coagulation  of  the  li- 
quor, and  they  did  not  change  their  form. 

XXV.  As  I was  perfuaded,  not  only  by  my 
own  theory,  but  alfo  by  the  cbfervations  of  all 
thofe  who  had  made  experiments  before  me, 
that  the  female,  as  well  as  the  male,  has  a fe- 
minal  and  prolific  liquor ; and  as  I had  no 
doubt  but  the  refervoir  of  this  liquor  was  the 
glandular  body  of  the  teflicle,  where  preju- 
diced anatomiils  attempted  to  find  the  egg,  I 
purchafed  feveral  dogs  and  bitches,  and  fome 
male  and  female  rabbits,  which  I kept  feparate 
from  each  other  ; and  in  order  to  have  a com- 
parative object  with  the  liquor  of  the  female, 
I again  obferved  the  feminal  liquor  of  a dog, 
and  difcovered  there  the  fame  moving  bodies  as 
defcribed  in  the  xith  experiment. 

XXVI.  While  I was  thus  occupied,  a 
bitch  was  differed  which  had  been  four  or  five 
days  in  heat,  and  had  not  received  the  dog. 
The  tefticles  were  readily  found,  and  on  one 
of  thejn  I difcovered  a red,  glandular,  promi- 
nent body,  about  the  fize  of  a pea,  which 
perfectly  refembled  a little  nipple  ; on  theout- 
fide  was  a vifible  orifice  formed  by  two  lips, 
pne  of  which  jutted  out  more  than  the  other. 
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Having  introduced  a fmall  inftrument  into  this 
orifice,  a liquor  dropped  from  it,  which  we 
carefully  caught  to  examine  with  the  micro- 
fcope.  The  furgeon  replaced  the  tefticles  in 
the  body  of  the  animal,  which  was  yet  alive, 
in  order  to  keep  them  warm.  I then  exa- 
mined this  liquor  with  a microfcope,  and  at 
the  firft  glance  had  the  fatisfadlion  to  fee 
moving  bodies  with  tails,  exadidy  like  thofe  I 
juft  before  faw  in  the  feminal  liquor  of  the  dog 
[fig.  9.)  Meffrs.  Needham  and  Daubenton, 
who  obferved  them  with  me,  were  fo  fur- 
prized  at  this  refemblance,  that  they  could 
fcarcely  believe  but  that  thefe  fpermatic  ani- 
mals were  the  fame,  and  thought  I had  for- 
gotten to  change  the  table  of  the  microfcope, 
or  that  the  inftrument  with  which  we  had 
gathered  the  liquor  of  the  female,  might  before 
have  been  ufed  for  the  dog.  Mr.  Needham 
then  took  different  inftruments,  and  having  ob- 
tained fome  frefh  liquor,  he  examined  it  firft, 
and  faw  there  the  fame  kind  of  animals,  and 
was  convinced,  not  only  of  the  exiftence  of 
fpermatic  animals  in  the  feminal  liquor  of  the 
female,  but  likewife  of  their  refemblance 

to  thofe  of  the  femen  of  the  male.  We 
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repeated  it  ten  times  at  leaft  in  different  drops 
of  the  fame  liquor,  without  perceiving  the 
fmalleft  variation  in  the  phenomena. 

XXVII.  Having  afterwards  examined  the 
other  tefticle,  I found  a glandular  body  in  its 
growing  ftate  ; it  had  not  any  external  orifice, 
was  much  fmaller,  and  not  ho  red  as  the  firft. 
Having  opened  it,  I found  no  liquor  but 
only  a fmall  fold  in  the  internal  part,  which 
I judged  to  be  the  origin  of  the  cavity  that 
was  to  contain  the  liquor.  This  fecond  ve- 
hicle had  fome  very  lymphatic  vehicles  exter- 
nally. I pierced  one  of  them  with  a lance, 
and  a clear  and  limpid  liquor  flowed  out, 
which  I examined  with  the  microfcope  ; it 
contained  nothing  fimilar  to  that  of  the  glan- 
dular body  ; it  was  a clear  matter,  compofed 
of  fmall  globules,  which  were  motionlefs. 
Having  often  repeated  this  obhervation,  I was 
allured,  that  this  liquor  in  the  vehicles  was 
only  a kind  of  lymph,  which  contains  nothing 
animated,  or  fimilar  to  that  feen  in  the  female 
feed,  which  is  formed  and  perfe&ed  in  the 
glandular  bodies. 

XXVIII.  Fifteen  days  after  I opened  ano- 
ther bitch  that  had  been  in  heat  feven  or  eight 
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days,  but  had  not  received  the  dog.  I found 
the  tefticles  contiguous  to  the  extremities  of 
the  horns  of  the  matrix ; thefe  horns  were  very 
long,  their  external  tunic  furrounded  the  tef- 
ticles, and  they  appeared  covered  with  that 
membrane  like  a cowl.  In  each  teflicle  I 
found  a glandular  body  in  its  full  maturity. 
The  firft  was  half  open,  and  there  was  a paflage 
which  penetrated  into  the  tefticle,  and  which 
was  replete  with  feminal  liquor  ; the  fecond 
was  fomewhat  more  large  and  prominent,  and 
the  orifice,  or  canal,  which  contained  the  li- 
quor was  below  the  nipple.  I took  thefe  two 
liquors,  and  having  compared  them,  found 
them  perfedlly  alike.  The  feminal  liquor  of 
the  female  is  at  lead:  as  liquid  as  that  of  the 
male.  Having  afterwards  examined  the  two 
liquors  with  the  microfcope,  I perceived  the 
like  moving  bodies,  [fig.  io.)and  the  fame  phe- 
nomena, as  in  the  feminal  liquor  of  the  other. 

I faw  befides  many  globules  which  moved  very 
brifkly,  and  endeavoured  to  difengage  them- 
felves  from  the  mucilage  that  furrounded  them : 
there  was  as  great  a quantity  of  them  as  in  the 
feed  of  the  male. 

XXIX.  From  thefe  glandular  bodies  I 
prelfed  out  all  the  liquor,  and  having  colledled 
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it,  I found  enough  to  laft  for  four  or  five  hours 
obfervations.  I remarked  that  it  depofited 
fomewhat  to  the  bottom,  or  at  leaft  began  to 
thicken.  I took  one  drop  of  this,  which  was 
thicker  than  the  reft,  and  having  put  it  on  the 
microfcope,  perceived  that  the  mucilaginous 
part  of  the  feed  was  condenfed,  and  formed  a 
continued  net-work.  On  the  external  border 
of  this  net-work  there  was  a torrent  or  cur- 
rent, compofed  of  globules,  which  moved  with 
rapidity.  Thefe  globules  were  lively,  adtive, 
and  appeared  to  be  difengaged  from  their  mu= 
cilaginous  covering,  and  their  tails.  This 
ftream  perfedtly  refembled  the  courfe  of  the 
blood  in  fmall  tranfparent  veins  ; for  they  ap- 
peared not  only  to  be  animated  by  their  own 
powers,  but  alfo  to  be  impelled  by  a common 
force,  and  conftrained  to  follow  in  an  herd. 
From  this  experiment,  and  the  xith  and  xnth, 
I concluded,  that  when  the  fluid  begins  to  coa- 
gulate and  thicken,  thefe  adtive  globules  break 
and  tear  their  mucilaginous  coverings,  and 
efcape  by  that  fide  w'here  the  liquor  remains 
moft  fluid.  Thefe  moving  bodies  had  then 
neither  thread  nor  tails  : they  were  for  the 
moft  part  oval,  and  appeared  to  be  flat  at  the 
bottom,  for  they  had  no  rolling  motion. 
vol.  m.  Q,  XXX.  The 
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XXX.  The  horns  of  the  matrix  were  ex- 
ternally foft  ; I opened  them  longitudinally, 
and  only  found  a very  fmall  quantity  of  liquor, 
which  upon  examination  appeared  to  contain 
the  fame  as  that  prefled  from  the  glandular  fub- 
ftance  of  the  tefticle.  Thefe  glandular  bodies 
are  placed  fo  as  ealily  to  fprinkle  this  liquor  on 
the  horns  of  the  matrix  ; and  I am  perfuaded 
that,  as  long  as  the  amorous  feafon  remains, 
there  is  a continual  dropping  of  this  liquor  from 
the  glandular  fubftance  into  the  horns  of  the 
matrix ; that  this  dropping  remains  till  the 
glandular  fubflance  has  emptied  the  veficles  ; 
it  then  becomes  fluid  by  degrees,  is  effaced, 
and  only  leaves  a little  reddifh  cicatrice  on  the 
external  part  of  the  tefticle. 

XXXI.  I took  this  feminal  liquor  of  the 
female,  with  the  fame  quantity  of  that  juft 
emitted  from  the  male,  and  mixed  them  toge- 
ther, and  having  examined  this  mixture  with 
the  microfcope,  I perceived  nothing  new,  the 
liquor  remaining  the  fame,  and  the  moving 
bodies  were  fo  fimilar,  that  it  w'as  impoflible 
to  diftinguifh  thofe  of  the  male  from  thofeof 
the  female  ; I only  thought  their  motion  ap- 
peared a little  flackened. 

XXXII.  Having  difledled  a young  bitch 
that  had  never  been  in  heat,  I only  difeovered 
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a fmall  protuberance  on  one  of  the  tellicles, 
which  I fuppofed  to  be  the  origin  of  a glan- 
dular body.  The  furface  of  the  tellicles  was 
fmooth  and  even,  and  the  lymphatic  veffels 
could  fcarcely  be  feen  externally,  until  the  tu- 
nic, which  covered  the  tellicles,  was  feparated  ; 
but  thefe  vehicles  were  not  confiderablc,  and 
contained  but  a fmall  quantity  of  liquor,  in 
which  I could  only  perceive  fome  little  glo- 
bules without  any  motion. 

XXXIII.  In  another  bitch,  which  was 
younger,  and  only  three  or  four  months  old, 
there  was  no  appearance  of  glandular  bodies 
on  the  tellicles  ; they  were  white,  fmooth,  and 
covered  with  a cowl  like  the  reft.  There  were 
fome  little  vehicles  which  contained  little  or  no 
liquor  ; and  it  was  with  great  difficulty  we 
could  perceive  a'ny  velicles  externally.  I com- 
pared one  of  thefe  tellicles  with  that  of  a young 
dog  of  nearly  the  fame  age,  and  they  appeared 
internally  of  a flelhy  nature,  and  perfectly 
fimilar.  I do  not  mean  to  contradidl  what 
fome  anatomills  have  laid  concerning  the  tef- 
ticles  of  dogs,  but  only  that  the  appearance  of 
the  internal  fubftance  of  the  female  tellicles  is 
like  that  of  the  males,  when  the  glandular  fub- 
ftances  are  not  yet  grown. 
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XXXIV.  The  genital  parts  of  a cow,  which 
had  been  juft  killed,  was  fent  to  me,  covered 
over  with  hot  cloths,  and  put  into  a balket 
with  alive  rabbit,  which  likewife  fquatted  on 
a cloth  at  the  bottom,  fo  that  I received  them 
almoft  as  warm  as  when  taken  out  of  the  body. 
I immediately  infpefted  the  tefticles,  and  found 
them  of  the  fize  of  a hen’s,  or  at  leaft  a pi- 
geon’s egg.  One  of  thefe  tefticles  had  a glan- 
dular body,  about  the  fize  of  a pea,  protube- 
rating outwardly  like  a fmall  nipple,  but  it 
was  not  pierced,  nor  had  any  external  orifice  : 
it  was  clofe  and  hard.  I prefled  it  with  my 
fingers,  but  no  liquor  iflued  from  it.  I ob- 
ferved,  before  this  tefticle  was  difle&ed,  there 
were  two  other  glandular  fubftances  at  a dif- 
tance  from  the  other,  but  thefe  were  juft  be- 
gan to  grow  ; their  colour  was  a whitifh 
yellow,  whereas  that  which  feemed  to  have 
pierced  the  membrane  of  the  tefticle  w'as  of  a 
rofe  colour.  I opened  this  laft,  and  examined 
it  with  the  greateft  attention,  but  could  not 
difcover  that  it  contained  any  liquor,  I there- 
fore judged  that  it  was  far  diftant  from  its 
maturity. 

XXXV.  The  other  tefticle  had  no  glan- 
dular body  which  had  pierced  the  common 

membrane 
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membrane  that  covered  the  tefticle,  there  were 
only  two  fmall  ones,  which  began  to  form  a 
little  protuberance  below  this  membrane.  I 
opened  both  of  them  but  no  liquor  iffued 
therefrom:  they  were  hard,  whitilh,  and  with 
a yellow  tint ; each  of  them  had  four  or  five 
lymphatic  vehicles,  very  eafily  diftinguifhable 
on  their  furface,  and  appearing  tranfparent 
I judged  they  contained  a quantity  of  liquor* 
and  having  pierced  them  with  a lancet  the  li- 
quor ilfued  out  to  fome  inches  diftance.  I 
collected  a fufficient  quantity  of  this  liquor  to 
obferve  it  eafily  ; I only  faw  fome  very  mi- 
nute immoveable  globules ; and  although  I 
continued  my  examination  for  two  days,  I 
neither  difcovered  alteration,  change,  nor  mo- 
tion therein. 

XXXVI.  Eight  days  after,  two  more  ge- 
nital parts  wrere  brought  to  me  in  the  fame 
mode  as  the  laft.  1 was  allured  that  one  was 
taken  from  a young  cow  that  had  never  calved, 
and  the  other  from  one  that  had  had  feveral, 
but  was  not  old.  I firft  examined  the  tefticles 
of  the  latter,  and  on  one  of  them  I found  a 
glandular  fubftance,  as  large  and  as  red  as  a 
cherry,  which  appeared  a little  foft  towards  the 
nipple.  I difiinguilhed  three  fmall  holes,  in 
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which  a hair  might  be  introduced.  Having 
preffed  this  fubftance  with  my  fingers  a fmall 
quantity  of  liquor  iffucd,  which  I placed  on 
the  table  of  a microfcope,  and  had  the  fatisfac- 
tion  to  fee  fome  moving  globules  there,  but 
quite  different  from  thofe  which  I had  feen  in 
other  feminal  liquors  [fig.  11.)  Thefe  glo- 
bules were  obfcure  and  little  ; their  progrefiive 
motion,  although  diftindt,  was  neverthelefs 
very  flow.  The  liquor  was  not  thick  ; the 
little  globules  had  no  appearance  of  threads,  or 
tails,  and  they  were  not  in  motion.  This  is 
all  I was  able  to  perceive  in  the  liquor  this 
glandular  fubftance  afforded  me,  for  although 
I preffed  it  again  it  only  afforded  a lefs  quan- 
tity, mixed  with  blood.  I again  difeovered 
in  it  the  fmall  moving  globules,  but  they  feem- 
ed  to  be  at  leaft  four  times  fmaller  than  the 
fanguinary  globules. 

XXXVII.  This  glandular  body  was  fituate 
at  one  of  the  extremities  by  the  fide  of  the  horn 
of  the  matrix,  and  the  liquor,  which  it  pre- 
pares, mud  fall  upon  this  horn  ; neverthelefs, 
on  opening  this  horn  I found  no  material 
quantity  of  liquor.  This  glandular  body  pene- 
trated very  forward  in  the  tefticle,  and  occu- 
pied more  than  a third  of  its  internal  fubftance. 

I opened 
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I opened  them  longitudinally,  and  found  a 
pretty  large  cavity,  but  entirely  void  of  any 
liquor.  At  fome  diftance  from  this  glandular 
body  there  was  a fmall  one  of  the  fame  kind, 
about  the  fize  of  a lentil.  There  were  alfo  two 
fmall  cicatrices,  about  the  fame  fize,  which 
formed  two  fmall  indentions,  of  a deep  red  co- 
lour: they  were  the  remains  of  obliterated  glan- 
dular bodies.  Having  afterwards  examined 
the  other  tefticle  I counted  four  cicatrices  and 
three  glandular  bodies,  the  foremoft  of  which 
had  pierced  the  membrane,  was  of  a flefh  co- 
lour, and  the  fize  of  a pea  : it  was  folid,  and 
without  any  orifice  or  liquor  : the  two  others 
were  fmaller,  harder,  and  of  a deep  orange 
colour.  On  the  firft  tefticle  only  two  or  three 
apparent  lymphatic  vehicles  remained.  I count- 
ed eight  on  the  external  part,  and  having  exa- 
mined the  liquor  of  thefe  vehicles  I perceived 
only  atranfparent  matter,  without  any  moving 
bodies. 

XXXVIII.  I then  examined  the  tefticles  of 
the  young  cow  which  had  not  calved,  which, 
notwithftanding,  were  fomething  larger  than 
the  other,  but  it  is  true  there  were  no  cica- 
trices on  either  of  them  ; the  one  was  fmooth 
and  very  white,  and  a number  of  lymphatic 
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vefieles  were  fprinkled  about  it,  but  there  was 
not  the  leaft  mark  of  a glandular  body.  On  the 
other  tefticle  I perceived  the  marks  of  two 
glandular  fubftances,  the  one  had  juft  began  to 
grow,  and  the  other  was  the  fize  of  a pea ; 
there  were  alfo  a great  number  of  lymphatic 
vefieles,  which  I pierced  with  a lancet,  but 
the  liquor  did  not  contain  any  thing  ; having 
pierced  the  two  finall  glandular  bodies  fome 
blood  alone  iflaed  thereout.  t 

XXXIX.  I divided  each  tefticle  of  both 
cows  into  four  parts,  and  having  put  them  into 
feparate  phials,  I poured  as  much  water  on 
as  would 'cover  them,  and  after  having  clofely 
corked  them  up  I fuffered  to  infufe  for  fix 
days;  I then  examined  thefe  infufions,  and 
difeovered  an  innumerable  quantity  of  living 
moving  bodies  [fig.  12.)  ; they  were  all,  in 
thefe  infufions,  extremely  fmall,  moved  with 
a furprifing  rapidity  in  all  directions.  I ob- 
ferved  them  for  three  days,  and  they  always 
appeared  to  diminifh,  till  at  laft,  on  the  third 
day,  they  entirely  difappeared. 

XL.  The  following  day  they  brought  to 
me  the  genital  parts  of  three  more  cows,  I 
immediately  fearched  the  tefticles  to  find  one 
where  the  glandular  fubftance  was  in  perfect 
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maturity  ; but  in  two  of  them  I only  difcovered 
fome  growing  glandular  fubftances  on  the  tef- 
ticles.  I could  not  learn  whether  thefe  cows 
had  calved  or  not,  but  there  was  a great  ap- 
pearance they  had  all  been  in  feafon,  for  there 
were  a great  number  of  cicatrices  on  all  thefe 
tefticles.  In  the  third  I found  a tefticle,  on 
which  was  a glandular  fubftance,  as  thick  and 
as  red  as  a cherry;  it  was  inflamed,  and  feemed 
to  be  in  full  maturity.  Its  extremity  was  a 
nipple,  with  a fmall  hole  ; I prefled  it  a little 
between  my  fingers,  and  a quantity  of  liquor 
iffued  out.  I found  in  this  liquor  moving  glo- 
bules, exactly  like  thofe  in  the  liquor  prefled 
from  the  glandular  body  of  the  other  cow,  I 
have  before  fpoken  of  in  experiment  xxxvi. 
They  appeared  to  be  more  numerous,  their 
progreflive  motions  were  not  follow,  and  their 
fize  larger.  Having  obferved  them  for  fome 
time  I perceived  fome  to  lengthen  and  change 
their  form.  I then  introduced  a very  fine  in- 
ftrument  into  the  little  hole  of  the  glandular 
fubftance,  and  having  opened  it  I found  the 
internal  cavity  replete  with  liquor;  this  liquor 
offered  me  the  fame  phenomena,  and  the  fame 
moving  globules,  as  I before  obferved  in  experi- 
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ment  xxxvi.  with  either  filaments,  threads,  or 
tails  attached  to  them.  T he  liquor  of  the  ve- 
ficle  prefented  me  with  nothing  more  than 
nearly  a tranfparent  matter,  which  did  not 
contain  one  moving  thing. 

XLI.  At  different  times  they  brought  me 
the  genitals  of  feveral  other  cows.  In  fome  I 
found  the  tefticles  loaded  with  an  almoft  ma- 
ture glandular  fubftance  ; in  others  they  were 
of  different  growths,  and  I remarked  nothing 
new,  excepting  that  in  the  two  tefticles  of  two 
different  cows  I perceived  the  glandular  fub- 
flance  in  a decayed  date  ; the  bafe  of  one  was 
as  broad  as  the  circumference  of  a cherry  -r 
the  extremity  of  the  nipple  was  foft,  wrinkled, 
and  fhrivelled  ; the  two  fmall  holes  were  very 
perceptible,  from  whence  the  liquor  had  flow- 
ed. With  fome  difficulty  I introduced  a fmall 
hair,  but  there  was  no  liquor  in  the  canal,  nor 
in  the  internal  cavity,  which  was  ftill  to  be 
feen.  The  flaceidity  of  thefe  glandular  fub- 
flances  begins,  therefore,  at  the  mod  external 
part,  or  extremity  of  the  nipple.  They  dimi- 
nifh  at  firlt  in  height,  and  afterwards  in  breadth, 
as  I obferved  in  another  teflicle,  where  this 
glandular  fubftance  had  diminifhed  more  than 
three  fourths. 
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XLII.  As  the  tefticles  of  doe  rabbits,  as 
well  as  the  glandular  bodies  formed  there,  are 
very  fmall,  I could  obferve  nothing  very 
exadlly  with  refpedl  to  their  feminal  liquor. 
I only  difcovered,  that  the  tefticles  of  doe 
rabbits  are  different,  and  that  none  of  thofe 
I faw  refembled  what  De  Graaf  reprefents 
in  his  engravings  ; for  the  glandular  fubftances 
did  not  enclofe  the  lymphatic  veffels  ; and 
I never  faw  a pointed  end,  as  he  has  depidled 
them. 

XLIII.  I found  on  the  tefticles  of  fome 
cows  a kind  of  bladders,  replete  with  tranf- 
parent  liquor.  I remarked  they  were  of  dif- 
ferent fizes,  the  largeft  about  that  of  a pea  ; 
they  were  fattened  to  the  external  membrane 
of  the  tefticle  by  a ftrong  membraneous  pe- 
dicle, as  was  alfo  another,  ftill  fmaller  ; and  a 
third,  nearly  of  the  fame  fize  as  the  fecond, 
appeared  to  be  only  a lymphatic  veficle,  much 
more  apparent  than  the  reft.  1 imagined  thefe 
bladders,  which  the  anatomifts  have  called 
hyaatides , might  poftibly  be  of  the  fame  na- 
ture as  the  lymphatic  veficles  of  the  tefticles, 
for  having  examined  the  liquor  they  contained 
1 found  it  to  be  perfectly  fimilar  ; it  was  a 
R 2 tranfparent 
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tranfparent  and  homogeneous  liquor,  which  did 
not  contain  one  moving  fubftance. 

XLIV.  At  the  fame  time  1 made  obferva- 
tions  on  the  liquor  in  an  oyfter  ; on  the  water 
in  which  pepper  had  been  boiled ; on  the  water 
wherein  pepper  had  been  only  infufed  ; and  on 
the  water  wherein  1 had  put  fome  vegetable 
feed  ; the  bottles  which  contained  thefe  waters 
were  firmly  clofed,  and  in  two  days  I perceived 
in  the  oyfter  liquor  a greater  quantity  of  oval 
and  globular  fubftances,  which  feemed  to  fwim 
like  fifh  in  a pond,  and  had  all  the  appearance 
of  being  animals ; however  they  had  no  limbs 
nor  tails,  but  were  very  large,  tranfparent,  and 
vifible.  1 perceived  them  change  their  forms, 
and  become  fmaller  for  feven  or  eight  days 
fucceflively ; and  at  length  I and  Mr.  Needham 
obferved  animals  fimilar  to  thofe  in  an  infu- 
fion  of  jelly  of  roaft  veal,  which  had  been  alfo 
very  exadlly  corked ; fo  that  I am  perfuaded 
they  are  not  real  animals,  at  leaft  according  to 
the  received  acceptation  of  the  words,  as  we 
ftiall  hereafter  explain. 

The  infufion  of  the  feed  prefented  an  in- 
numerable multitude  of  moving  globules 
which  appeared  animated  like  thofe  of  the  fe- 
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minal  liquors,  and  in  the  infufions  of  the  flelh 
of  animals  : thefe  were  alfo  large,  and  in  vio- 
lent motion  during  the  firft  days,  but  they  di- 
minifhed  by  degrees,  anddifappeared  only  from 
their  minutenefs. 

I perceived  the  fame  thing,  but  later,  in  the 
liquor  wherein  pepper  had  been  boiled,  and 
the  like,  though  Hill  later,  in  that  which  had 
not  boiled  ; from  hence  1 fuppofed  that  what 
is  called  fermentation  may  pollibly  be  only  the 
effedt  of  the  motion  of  thefe  organical  parts  of 
animals  and  vegetables  ; and  in  order  to  fee 
what  difference  there  was  between  this  kind 
of  fermentation  and  that  of  minerals,  I placed 
a little  powdered  done  on  the  microfcope,  and 
fprinkled  thereon  a drop  of  aqua-fortis,  which 
however  produced  a different  phenomena,  con- 
ftfting  of  great  balls,  which  afcended  to  the 
furface,  and  almoft  inftantaneouily  obfcured 
the  focus  of  the  microfcope ; this  was  a diifo- 
lution  of  the  groffer  parts,  which  being  com- 
pleted it  became  motionlefs,  and  had  not  the 
fmalleft  refemblance  to  the  other  infufions  I 
had  obferved. 

XLV.  1 examined  the  feminal  liquor  in  the 
roes  of  different  filh  ; fuch  as  carp,  tench,  bar- 
bel, &c.  which  I took  out  while  they  were  li- 
ving, 
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ving,and  having obferved  three  different  liquors 
with  great  attention,  I perceived  a great  quan- 
tity of  obfcure  globules,  all  in  motion.  1 took 
feveral  more  of  thefe  fifh  alive,  and  with  my 
fingers  gently  comprefTed  that  part  of  the  belly 
where  this  liquor  is  emitted;  and  in  that  which 
1 obtained,  I perceived  an  infinity  of  moving 
globules  therein,  very  black  and  very  fmall. 

XLVI.  Before  1 finifh  this  chapter  I fliall 
relate  the  experiments  of  Mr.  Needham  on  the 
feed  of  a kind  of  cuttle  fifh,  called  calmar. 
This  able  naturalift  having  fought  for  fperma- 
tic  animals  in  the  milts  of  many  different  fifh, 
found  them  in  the  roe  of  a calmar,  apparent  to 
the  naked  eye.  During  the  fummer  he  dif- 
fered calmarsat  Lifbon,  but  found  no  appear- 
ance of  any  roe,  nor  any  refervoir  which  appear- 
ed to  be  deftined  for  the  reception  of  the  femi- 
nal  liquor ; and  it  was  in  the  middle  of  Decem- 
ber that  he  began  to  difcern  the  firft  traces  of 
a new  vefTel  replete  with  a milty  juice.  This 
refervoir  increafed,  and  the  feed  which  it  con- 
tained was  diffufed  very  abundantly.  By  ex- 
amining this  liquor  with  the  microfcope,  he 
perceived  only  fmall  opaque  globules,  which 
floated  in  a kind  of  ferous  matter,  without  the 
Icaft  appearance  of  life.  But  fome  time  after, 
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in  the  milt  of  another  cal  mar,  he  found  thefe 
organic  parts  completely  formed  ; they  feemed 
like  fpiral  fprings  ftiut  up  in  a kind  of  tranfpa- 
rent  cafe.  They  appeared  as  perfect  at  firft  as 
they  did  at  laft,  excepting  that  by  degrees  they 
contrafted  and  formed  a kind  of  fcrew.  The 
lid  of  the  cafe  was  a fpecies  of  valve  that  opened 
outwardly,  and  by  which  all  the  contents  might 
iftue ; it  contained  another  valve,  a barrel,  and 
a fpongy  fubftance  ; therefore  the  whole  ma- 
chine confifted  in  an  external,  tranfparent,  and 
cartilaginous  cafe,  whofe  upper  extremity  is 
terminated  by  a round  head,  formed  by  the  cafe 
itfelf,  and  which  performs  the  office  of  a valve. 
In  this  external  cafe  is  contained  a tranfparent 
tube, which  enclofes  the  fpring,  piflon,or  valve, 
barrel,  or  fpongy  fubftance.  The  fcrew  oc- 
cupies the  upper  part  of  the  tube  and  cafe,  the 
pifton  and  barrel  are  placed  in  the  middle,  and 
the  fpongy  fubftance  occupies  the  lower  part. 
Thefe  machines  pump  up  the  Iafteal  liquor, 
of  which  the  fpongy  fubftance  is  full  ; and 
before  the  animal  fpawns,  the  whole  milt  is 
no  more  than  a compofition  of  thefe  organic 
parts,  which  have  abfolutely  pumped  up  the 
lacfteal  liquor.  As  foon  as  thefe  little  machines 
are  taken  from  the  body  of  the  animal,  and  de- 
posited' 
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pofited  either  in  water,  or  held  in  the  air,  they 
begin  to  aft;  the  fpring  afcends,  followed  by 
the  pifton,  the  barrel,  and  the  fpongy  fubftance 
which  contains  the  liquor  ; and  as  foon  as  the 
fpring  and  the  tube  which  contain  it  begins  to 
quit  the  cafe,  the  fpring  folds  up  ; and  all  that 
remains  within  begins  to  move,  till  the  fpring, 
the  fucker,  &c.  are  entirely  come  out  : as  foon 
as  that  is  done,  the  remainder  immediately  fol- 
low, and  the  lafteal  liquor,  which  has  been 
pumped  out,  and  which  was  contained  in  the 
fpongy  fubflance  flows  out  by  the  barrel. 

As  this  obfervation  is  very  Angular,  and  in- 
conteftibly  proves  that  the  moving  bodies  found 
in  the  milt  of  the  calmar  are  not  animals,  but 
Ample  machines,  a kind  of  pumps,  1 have 
deeemed  it  necefl'ary  to  give  Mr.  Needham’s 
own  words 

“ When  the  fmall  machines,  he  fays,  are  ar- 
rived to  their  perfcft  maturity,  many  of  them 
aft  the  moment  they  are  in  the  open  air  ; ne- 
verthelefs  mod  of  them  may  be  commodioufly 
placed,  fo  as  to  be  feen  with  a microfcope,  be- 
fore their  aftion  begins  ; and  even  to  make 
them  aft,  the  upper  extremity  of  the  external 

cafe 

* See  New  Difcovcrics  made  with  the  microfcope  by  Mr. 
Needham,  chap  vi.  Leyden,  1747. 
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cafe  muft  be  moiftened  with  a drop  of  water, 
which  then  begins  to  expand,  while  the  two 
fmall  ligaments  which  ilfue  from  the  cafe  twill 
and  turn  in  different  manners:  at  the  fame  time, 
the  fcrew  afcends  {lowly,  the  volutes,  which  are 
at  its  upper  end,  approach  and  aCl  againft  the 
top  of  the  cafe:  thofe  at  the  bottom  alfo  ad- 
vance, and  feem  to  be  continually  followed  by 
others  which  come  from  the  pifton.  I fay,  they 
feem  to  be  followed,  becaufe  I do  not  think 
they  are  fo  effectually,  but  only  a deception 
produced  by  the  nature  and  motion  of  the 
fcrew.  The  pifton  and  barrel  alfo  follow  the 
fame  direction,  extend  lengthways,  and  at  the 
fame  time  move  towards  the  top  of  the  cafe, 
which  is  perceived  by  the  vacuum  at  the  bot- 
tom. As  foon  as  the  fcrew,  with  the  tube  in 
which  it  is  enclofed,  begins  to  appear  exter- 
nally from  the  cafe,  it  folds,  becaufe  it  is  re- 
tained by  its  two  ligaments  : neverthelefs,  all 
the  internal  contents  continue  to  move  gently 
and  gradually,  until  the  fcrew,  pifton,  and 
bladder  are  entirely  come  out.  "When  that 
is  done,  the  reft  follow  direCtly  after.  The 
pifton  feparates  from  the  barrel,  and  the  appa- 
rent ligament,  which  is  below  the  latter,  fwells 
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and  acquires  a diameter  equal  to  that  of  the 
fpongy  fubftance  which  follows  it.  This,  al- 
though much  larger  than  when  in  the  cafe,  be- 
comes Hill  five  times  longer  than  before.  The 
tube  which  inclofes  it  all  is  ftraitened  in  its 
middle,  and  forms  two  kinds  of  knots,  about  a 
third  of  its  length  diftant  from  each  extremity : 
the  femen  then  flows  through,  and  is  compofed 
of  fmall  opaqueglobules,  which  float  in  a ferous 
matter,  without  fhewing  any  figns  of  life,  and 
which  are  precifely  fuch  as  1 have  faid  to  have 
feen  them  when  they  were  diffufed  in  the  refer- 
voir  of  the  milt.  In  the  figure,  the  part  between 
the  two  knots feems  to  be  broken:  when  it  is  ex- 
amined attentively,  we  find  that  what  caufes  it 
to  appear  as  fuch  is,  that  the  fpongy  fubftance 
within  the  tube  is  broken  in  nearly  equal  pieces, 
which  the  following  phenomena  will  clearly 
prove.  Sometimes  it  happens,  that  the  ferew 
and  the  tube  break  by  the  pifton,  which  remains 
in  the  barrel ; then  the  tube  clofes  in  a moment, 
and  takes  a conical  figure,  by  contracting  as 
much  as  it  ispoflible  above  the  end  of  the  ferew, 
which  demonftrates  i\s  great  elafticity  in  that 
part : and  the  manner  which  it  accommodates 
itfelf  with  the  figure  of  the  fubftance  it  inclofes, 

when 
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when  it  receives  the  leaft  change,  proves  that 
it  is  equal  in  every  other  refpeCt.” 

Mr.  Needham  from  this  conceives  that  we 
might  imagine  the  actions  of  all  this  machine 
were  owing  to  the  fpring  of  the  ferew,  but  he 
proves  by  many  experiments  that  the  ferew, 
on  the  contrary,  only  obeys  a power  which 
refides  in  the  fpongy  part.  As  foon  as  the 
ferew  is  feparated  from  the  reft,  it  ceafes  its 
a&ion,  and  lofes  all  its  activity.  The  author 
afterwards  makes  this  reflection  on  this  Angu- 
lar machine  : 

“ If,  fays  he,  I had  feen  the  animalculse 
pretended  to  be  in  the  femen  of  living  animals, 
perhaps  1 might  be  in  a condition  to  determine 
whether  they  are  really  living  creatures,  or 
Ample  machines  prodigioufly  minute, and  which 
are  in  miniature,  what  the  vellels  in  the  calmar 
are  in  the  great.” 

By  this  and  fome  other  analogies  Mr.  Need- 
ham concludes,  there  is  a great  appearance 
that  the  fpermatic  worms  of  other  animals 
are  only  organized  bodies  and  machines,  like 
to  thofe  of  the  calmar,  whofe  actions  are 
made  at  different  times  ; “ for,  lays  he,  let  us 
fuppofe,  that  in  the  prodigious  number  of  fper- 
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matic  worms  feen  on  the  table  of  a microfcope, 
there  are  fome  thoufands  which  aft  at  the  fame 
time,  that  will  be  fufEcient  to  fhew  us  they 
are  all  alive.  Let  us  alfo  conceive,  adds  he, 
that  the  motion  of  thefe  fpermatic  worms  re- 
mains, like  that  of  the  machines  of  the  calmar 
about  half  a minute  ; then  the  fucceflion  of 
aftion  of  thefe  fmall  machines  will  remain 
a long  time,  and  the  pretended  animals  will 
appear  to  decreafe  fuccedively.  Befides,  why 
fhould  the  calmar  alone  have  machines  in  its 
feed,  whereas  every  other  animal  has  fpermatic 
worms,  and  real  animals?  Analogy  is  here  of 
fuch  great  weight,  that  it  does  not  appear  pof- 
fible  to  refufe  it.”  Mr.  Needham  likewife  very 
juftly  remarks,  that  even  the  obfervations  of 
Leeuwenhoek  feems  to  indicate  that  the  fper- 
matic worms  have  a great  refemblance  with 
the  organized  bodies  in  the  feed  of  the  calmar. 
“ I have,  fays  Leeuwenhoek,  fpeaking  of  the 
cod,  taken  thofe  real  fubftances  for  hollow  and 
extended  animalcule,  becaufe  they  were  four 
times  as  large  as  the  livinganimalcule.”  Andin 
another  part  “ I have  remarked,  he  fays,  fpeak- 
ing of  the  feed  of  a dog,  that  the  animalcules 
often  change  their  form,  efpecially  when  the 
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liquor  in  which  they  float,  evaporates.  Their 
progreflive  motion  does  not  extend  above  the 
diameter  of  an  hair*. 

After  confidering  all  thefe  circumftances 
Mr.  Needham  conje&ures,  that  the  fuppofed 
fpermatic  animals  might  poflibly  be  only  na- 
tural machines,  fubftances  much  more  Amply 
organized  than  the  bodies  of  animals.  I have 
feen  with  his  microfcope  thefe  machines  in  the 
calmar,  and  the  defcription  he  gives  of  them  is 
very  faithful  and  exacft.  His  obfervations  then 
Ihew  us,  that  the  feminal  liquor  is  compofed 
of  parts  which  feek  to  be  organized  ; that  it  in 
fa produces  organized  fubftances,  but  that 
they  are  not  as  yet  either  animals  or  organized 
fubftances,  like  the  individual  which  produced 
them.  We  might  fuppofe  that  thefe  fubftances 
are  only  inftruments  which  ferve  to  perfect  the 
feminal  liquor,  and  ftrongly  impel  it ; and  that 
it  is  by  their  brilk  and  internal  a&ion  that  it 
moft  intimately  penetrates  the  feminal  liquor 
of  the  female. 


CHAPTER 
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CHAPTER  VII 


COMPARISON  OF  MY  OBSERVATIONS  WITH  THOSE 
OF  LEEUWENHOEK. 


LTHOUGH  I made  the  preceding  ex- 


periments with  all  the  circumfpe£lion 
poffible;  and  although  I repeated  them  a num- 
ber, of  times,  I am  perfuaded  that  many  things 
efcaped  my  notice ; I have  only  related  what  I 
faw,  and  what  all  the  world  may  fee,  with  a 
little  art  and  much  pradlice.  In  order  to  be 
free  from  prejudices,  I endeavoured  to  forget 
what  other  naturalifts  afferted  to  have  feen, 
conceiving  that  by  fo  doing  I fhould  be  more 
certain  of  only  feeing  in  fa£t  what  really  ap- 
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peared  ; and  it  was  not  till  after  I had  digefled 
my  obfervations,  that  I compared  them  with 
thofe  of  Leeuwenhoek,  &c.  I by  no  means 
pretend  to  have  greater  abilities  in  microfco- 
pical  obfervations  than  that  great  naturalift, 
who  palled  more  than  fixty  years  in  making 
various  experiments. 

Notwithftanding  the  authority  his  obferva- 
tioas  may  juftly  claim,  it  is  furely  permitted 
to  examine  and  compare  others  with  them. 
Truth  can  only  be  gained  by  fuch  examina- 
tions, and  errors  difcovered,  particularly  as  we 
do  it  without  any  partiality,  and  in  the  foie  view 
of  eftablilhing  fomething  fixed  and  certain  on 
the  nature  of  thofe  moving  bodies  feen  in  the 
feminal  liquors. 

In  November  1677,  Leeuwenhoek,  who  had 
already  communicated  to  the  Royal  Society 
of  London  many  microfcopical  obfervations 
on  the  optic  nerve,  the  blood,  the  juice  of 
the  plants,  the  texture  of  trees,  rain-water, 
&c.  addreffed  to  Lord  Brouncker,  Prefident 
of  the  Society,  in  the  following  words: — 
“ Poftquam  Exc.  * See.  Dominus  ProfelTor 
Cranen  me  vifitatione  fua  fepius  honorarat, 
litteris  rogavis,  Domino  Ham  concrato  fuo, 

quafdam 

* See  Phil.  Tranf.  No,  141,  page  1041. 
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quafdam  obfervationum  mearum,  vidcndasda- 
rem.  Hie  dominus  Ham  me  fecundo  invifens, 
fecum  in  laguncula,  vitrea  femen  viri,  gonorr- 
hoea laborantis,  fponte  deftillatum,  attulit, 
dicens,  fe  port  pauciflimas  temporis  minutias 
(cum  materia  ilia  jam  in  tantum  eflet  refoluta 
ut  fifbulae  vitrea;  immitti  pofiet)  animalcula 
viva  in  eo  obfervafle,  qua;  caudam  & ultra  24 
horas  non  viventia  judicabat  ; idem  referebat 
fe  animalcula  obfervaffe  mortua  port  fumptam 
ab  aegroto  therebintinam.  Materiam  praedi- 
catam  fiftula;  vitrea;  immilTam,  praefente  Do- 
mino Ham,  obfervavi,  quafdamque  in  ea  crea- 
turas  viventes,  at  port  decurfum  2 aut  3 hora- 
rnm  eamdem  folus  materiam  obfervans,  mor- 
tuas  vidi. 

“ Eamdem  materiam  (femen  virile)  non 
a;groti  alicujus,  non  diuturna  confervatione 
corruptam,  vel  port  aliquot  momenta  fluidi- 
orem  fa£lam,  fed  fani  viri  ftatim  poll  eje£tio- 
nem,  ne  interlabentibus  quidem  fex  arteria: 
pulfibus,  faepiufcule  obfervavi,  tantamque  in 
ea  viventium  animalculorum  multitudinem 
vidi,  ut  interdum  plura  quam  1000  in  magnitu- 
dine  arasne  fefe  moverent ; non  in  toto  femine, 
fed  in  materia  fluida  cralliori  adhaerente,  in- 
gentem  illam  animalculorum  multitudinem 
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obfervavi : in  craffiori  vero  feminis  materia  quad 
fine  motu  jacebant,  quod  inde  provenire  mihi 
imaginabar,  quod  materia  ilia  craffa  ex  tarn 
variis  cohaereat  partibus,  ut  animalcula  in  ea 
fe  movere  nequirent;  minora  globulis  fanguini 
ruborem  adferentibus  hasc  animalcula  erant, 
ut  judicem,  millena  millia  arenam  grandiorem 
magnitudine  non  aequatura.  Corpora  eorum 
rotunda,  anteriora  obtufa,  pofteriora  ferme  in 
aculeum  definentia  habebant ; cauda  tenui  lon- 
gitudine  corpus  quinquies  fexiefve  excedente, 
& pellucida  eraffitiem  vero  ad  25  partem  cor- 
poris habente  praedita  erant,  adeo  ut  ea  quoad 
figuram  cum  cyclaminis  minoribus,  longam 
caudam  habentibus,  optime,  comparare  queam ; 
motu  caudae  ferpentino,  aut  ut  anguillae  in 
aqua  natantis  progrediebantur ; in  materia  vero 
aliquantulum  craffiori  caudam  ofties  deciefve 
quidem  evibrabant  antequam  latitudinem  ca- 
pilli  procedebant.  Interdum  mihi  imaginabar 
me  internofcere  poflfe  adhuc  varias  in  corpore 
horum  animalculorum  partes,  quia  vero  con- 
tinuo  eas  videre  nequibam,  de  iis  tacebo.  His 
animalculis  minora  adhuc  animalcula,  quibus 
non  nifi  globuli  figuram  attribuere  pollum, 
permifla  erant. 
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“ Memini  me  ante  tres  aut  quatuor  annos, 
rogatu  Domini  Oldenburg,  B.  M.  femen  virile 
obfervaffe,  & pra;di£ta  animalia  pro  globulis 
habuiffe  ; fed  quia  faftidiebam  ab  ulteriori  in- 
quifitione,  & magis  quidem  a defcriptione, 
tunc  temporis  earn  omifi.  Jam  quoad  partes 
ipfas,  ex  quibus  crafTam  feminis  materiam, 
quoad  majorem  fui  partem  confiftcre  fscpius 
cum  admiratione  obfervavi,  ea  funt  tarn  varia 
ac  multa  vafa,  imo  in  tanta  multitudine  hast 
vafa  vidi,  ut  credam  me  in  unica  feminis  gutta 
plura  obfervalfe  quam  anatomico  per  integrum 
diem  fubjedtum  aliquod  fecanti  occurrant. 
Quibi  vifis,  firmiter  credebam  nulla  in  corpore 
humano  jam  formato  effe  vafa,  qua:  in  feminc 
virili  bene  conftituto  non  reperiantur.  Cum 
materia  hscc  per  momenta  quasdam  aeri  fuilfet 
expofita,  prasdidfa  vaforum  multitudo  in  aquo- 
fam  magnis  oleaginofis  globulis  permiftam  ma- 
teriam mutabatur,  &c.” 

The  Secretary  of  the  Royal  Society,  in  an- 
fwer  to  this  letter,  fays,  that  it  would  be  pro- 
per to  make  the  like  experiments  on  the  feed 
of  other  animals,  as  dogs,  horfes,  &c.  not 
only  to  form  a better  judgment  on  the  firft 
difeovery,  but  to  know  the  differences  which 

might 
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might  be  found  in  the  number,  and  the  figure 
of  thofe  animalcules.  And  with  relation  to 
the  velfels  of  the  thickeft  part  of  the  feminal 
liquors,  he  greatly  doubts  they  were  only  fila- 
ments without  any  organization,  “ quae  tibi 
videbatur  vaforem  congeries,  fortafiis  feminis 
funt  quaedam  filamenta,  haud  organice  con- 
ftrufta,  fed  dum  permearunt  vafa  generation! 
infervientia  in  ifiiufmodi  figuram  elongata. 
Non  diflimili  modo  ac  faspius  notatus  fum  fa- 
livam  crailiorem  ex  glandularum  faucium 
foraminibus  editam  quafi  e convolutis  fibrilis 
conftantem*.” 

Leeuwenhoek  anfwered  him  on  the  18th  of 
March,  1678,  in  the  following  words:  “ Si 
quando  canes  coeunt  marem  a foemina  flatim 
feponas  materia  quasdam  tenuis  & aquofa 
(lympha  fcilicet  fpermatica)  e pene  folet  pau- 
latim  exftillare  ; hanc  materiam  numerofiffimis 
animalculis  repletam  aliquoties  vidi,  eorum 
magnitudine  quae  in  femine  virili  confpiciun- 
tur,  quibus  particulae  globulares  aliquot  quin- 
quagies  majores  permifcebantur. 

“ Quod  ad  vaforem  in  crafiiori  feminis  viri- 
lis  portione  fpedfabilium  obfervationem  atti- 
T 2 net, 

* See  the  Secretary’s  anfwer  to  Leeuwenhoek’s  Letter  in  the 
Phil.  Tranf.  No.  141,  page  1043. 
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net,  denuo  non  femel  iteratam,  faltem  mihi- 
metipfi  comprobaffe  videor  ; meque  omnino 
perfuafum  habeo,  cuniculi,  canis,  felis,  arte- 
rias  venafve  fuifife  a peritiflimo  anatomico  haud 
unquam  magis  perfpicue  obfervatas,  quam 
mihi  vafa  in  femini  virili,  ope  perfpicilli,  in 
confedlum  venere. 

“ Cum  mihi  prasdidla  vafa  primum  inno- 
tuere,  ftatim  etiam  pituitam,  turn  & falivam 
perfpicillo  applicavi  , verum  hie  minime  exif- 
tentia  animalia  fruftra  quasfivi. 

“ A cuniculorem  coitu  lymphae  fpermatica: 
guttulam,  unam  A alteram,  e femella  exftillan- 
tem,  examini  fubjeci,  ubi  animalia  praedic- 
torum  fimilia,  fed  longe  pauciora,  compa- 
ruere.  Globuli  item  quam  plurimi,  pleri- 
que  magnitudine  animalium,  iifdem  permifti 
funt. 

<l  Horum  animalium  aliquot  etiam  delinea- 
tiones  tranfmifs,  figura  a (plate  3.)  exprimit 
eorum  aliquot  vivum  (in  femini  cuniculi  arbi- 
tror)  eaque  forma  qua  videbatur,  dum  afpici- 
entem  me  verfus  tendit.  ABC,  capitulum 
cum  trunco  indicant  ; C D,  ejufdem  caudam, 
quam  pariter  ut  fuam  anguilla  inter  natandum 
vibrat.  Horum  millena  millia,  quantum  con- 
jedlare  efi,  arenul^  majoris  molem  vix  fupe- 

rant, 
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rant,  [fig.  b , c,  d,)  funt  ejufdem  generis  anima- 
lia,  fed  jam  mortua. 

“ ( Fig.  e.)  delineatur  vivum  animalculum, 
quemadmodum  in  femine  canino  fefe  aliquo- 
ties  mihi  attentius  intuenti  exhibuit.  E F G, 
caput  cum  trunco  indigitant,  G H,  ejufdem 
caudam,  (fig.fi,  g,  G)  alia  funt  in  femine  canino 
quae  motu  & vita  privantur,  qualiam  eriam  vi- 
vorum  numerum  adeo  ingentem  vidi,  ut  judi- 
carem  portionem  fymphse  fpermatic^  arenulae 
mediocri  refpondentem,  eorum  ut  minimum 
decena  millia  continere.” 

By  another  letter  written  to  the  Royal  So- 
ciety, the  3 1 ft  of  May,  1678,  Leeuwenhoek 
adds,  “ Seminis  eanini  tantillum  microfcopio 
applicatum  iterurn  contemplatus  fum,  in  eoque 
antea  defcripta  animalia  numerofiftime  con- 
fpexi.  Aqua  pluvialis  pari  quantitate  adjefta, 
iifdem  confeftim  mortem  accercit.  Ejufdem 
feminis  eanini  portiuncula  in  vitreo  tubulo 
uncise  partem  duodecimalem  crafto  fervata, 
fex  & triginta  horarum  fpatio  contenta  anima- 
lia vita  deftitua  pleraque,  reliqua  moribunda 
videbantur. 

“ Quo  de  vaforum  in  femine  genitali  exif- 
tentia  magis  conftaret,  delineationem  eorum 
aliqualem  mitto, ut  in  figuraABCDE,  (fig.  i.) 
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quibus  literis  circumfcriptum  fpatium  arenu- 
Iam  mediocrem  vix  fuperat  fuperat.” 

I have  copied  thefe  firft  remarks  of  Leeu- 
wenhoek from  the  Philofophical  Tranfa&ions, 
becaufe,  in  matters  of  this  kind,  obfervations 
made  without  any  fyftematical  view  are  thofe 
which  are  the  mod  faithfully  defcribed,  and 
even  this  able  naturalift  no  fooner  formed  a 
fyftem  on  fpermatic  animals,  than  he  began  to 
vary  ineftential  points. 

It  is  evident  by  the  above  dates,  that  Hart- 
foeker  is  not  the  firft  who  publifhed,  if  he  was 
the  firft  who  difcovered  fpermatic  animals. 
In  the  Journal  des  S^avans,  in  the  year  1774, 
there  is  a letter  from  Mr.  Huguens,  on  the 
fubjedl  of  a microfcope,  made  by  one  fmall 
ball  of  glafs,  with  which  he  ailerts  he  perceived 
animals  in  the  water,  wherein  pepper  had  been 
infufed  for  two  or  three  days,  as  Leeuwenhoek 
before  had  obferved  with  the  like  micro- 
fcopes,  but  whofe  balls  were  not  fo  minute. 
“ There  are  alfo  other  feeds,  he  continues, 
which  engender  fuch  animals,  as  coriander 
feeds,  See.  and  I have  feen  the  fame  thing  in 
the  pith  of  the  birch  tree,  after  having  kept  it 
for  four  or  five  days  ; and  fome  have  obferved 
them  in  the  water  where  nutmegs  and  cinna- 
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mon  have  been  foaked.  Thefe  animals  may 
be  faid  to  engender  from  fome  corruption  or 
fermentation  : but  there  are  others  which  mud 
have  a different  origin  ; as  thofe  in  the  feed  of 
animals,  which  feem  in  fuch  great  numbers,  as 
to  be  almoft  compofed  of  them  ; they  are  all 
tranfparent,  have  a quick  motion,  and  their 
figures  are  like  the  tadpole.” 

Huguens  does  not  mention  the  author  of 
this  difcovery ; but  in  the  Journal  of  the  29th  of 
Auguft  in  the  fame  year,  there  is  an  extrafl  of 
a letter  of  M.  Hartfoeker,  in  which  he  gives  the 
method  of  forming  thefe  glafs  balls  by  means 
of  the  flame  of  a lamp  ; and  the  author  of  the 
Journal  fays,  “ By  this  method  he  has  difco- 
veredthat  little  animals  are  engendered  in  urine 
which  has  been  kept  for  fome  days,  and  have 
the  figure  of  little  eels  : he  found  fome  in  the 
feed  of  a cock,  which  appeared  of  the  fame  form, 
but  quite  different  from  thofe  found  in  the  feed 
of  other  animals,  which  refemble  tadpoles,  or 
young  frogs,  before  their  legs  are  formed.” 
The  author  feems  to  attribute  the  invention  to 
Hartfoeker  ; but  if  we  refle£l  on  the  uncertain 
manner  in  which  it  is  there  reprefented,  and  on 
the  particular  manner  which  Leeuwenhoek 
fpeaks  in  his  letter,  written  and  publilhed  above 
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a year  before,  we  mull  allow  him  to  be  the 
firfl  who  made  this  obfervation  ; but  between 
them  a conteft  took  place  as  to  the  difcovery 
which  has  never  been  decided.  Be  this  as  it 
will,  Leeuwenhoek  was  undoubtedly  the  firfl 
inventor  of  the  microfcope,  whofe  foculTes  arc 
balls  of  glafs  formed  by  the  flame  of  a lamp. 
But  to  return  to  his  obfervations. 

I ihall  firfl  remark,  that  what  he  fays  of 
the  number  and  motion  of  thefe  pretended 
animals  is  true  ; but  the  figure  of  the  body 
is  not  always  the  fame  as  he  defcribes  it  : 
fometimes  the  part  which  precedes  the  tail 
is  round  and  at  others  long  ; often  flat,  and 
frequently  broader  than  it  is  long,  &c.  and 
with  refpe£t  to  the  tail,  it  is  often  much 
larger  and  fhorter  than  he  afl'erts.  1 he  mo- 
tion of  vibrations  which  he  gives  to  the  tail, 
and  by  means  of  which  he  pretends  that  the 
animalcules  advance  progreflively  in  this  fluid, 
has  never  appeared  to  me  as  he  has  defcribed 
it.  I have  feen  thefe  moving  fubftances 
make  eight  or  ten  ofcillations  from  the  right 
to  the  left,  or  vice  verfa,  without  advancing  the 
breadth  of  a hair  ; and  I have  even  feen  many 
more  which  could  not  advance  at  all ; becaufe 
this  tail,  inftead  of  being  of  any  afliftance  to 
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them  was,  on  the  contrary,  a thread  attached 
either  in  the  filaments  or  mucilaginous  parts  of 
the  liquor,  and  rather  retained  the  moving  fub- 
ftancclikeas  athread  fattened  to  the  point  retains 
the  ball  of  a pendulum  ; and  when  this  tail  had 
any  motion,  it  only  refembled  a thread  which 
forms  a curve  at  the  end  of  an  ofcillation.  I 
have  feen  thefe  threads,  or  tails,  fattened  to  the 
•filaments  which  Leeuwenhoek  ftiles  veffels  ; I 
have  feen  them  feparate  after  many  reiterated 
efforts  of  the  moving  bodies;  I have  feen  them 
at  firft  lengthen,  then  diminiflt,  and  at  laft  to- 
tally difappear.  I therefore  think  thefe  tails 
fhould  be  confidered  as  accidental  parts,  and 
not  as  effential  to  the  bodies  of  thefe  pretended 
animals.  But  what  is  molt  remarkable,  Leeu- 
wenhoek precifely  fays,  in  his  letter  to  Lord 
Brouncker,  that,  befides  thefe  animals  that  had 
tails,  there  were  alfo  fmaller  animals  in  this  li- 
quor, which  had  no  other  form  than  that  of  a 
globule.  “ Hie  Animalculis  (caudatis  fcilicet) 
minora  ad  hue  Animalcula  : quibus  non  nifi 
globuli  figuram  attribuere  poffnm,  permifta 
erant.”  This  is  the  truth  ; but  after  Leeuwen- 
hoek had  advanced  that  thefe  animals  were  the 
only  efficient  principle  of  generation,  and  that 
they  were  transformed  into  human  figures,  he 
vol.  iii.  U has 
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has  only  regarded  thofe  as  animals  which  had 
tails  ; and  as  it  was  confiftent  for  animals  that 
were  transformed  into  human  figures,  to  have 
a conftant  form,  he  never  afterwards  mentions 
thofe  fmaller  animalcules  without  tails ; and  I 
was  greatly  furprifed,  on  comparing  the  copy  of 
this  letter  with  that  he  publiihed  twenty  years 
after,  in  his  3d  volume,  where,  inftead  of  the 
above  words,  the  following  are  found  : “ Ani- 
malculis  hifce  permittee  jacebant  alia;  minu- 
tiores  particular,  quibus  non  aliam  quam  globu- 
lorum  feu  fphaericam  figuram  aflignare  queo;” 
which  is  quite  different.  A particle  of  matter  to 
which  he  attributes  no  motion,  is  very  different 
from  an  animalcule:  and  it  is  aftonifhing  that 
Leeuwenhoek,  in  copying  his  own  works,  has 
altered  this  elfential  article.  What  he  adds 
immediately  after  likewife  merits  attention  : he 
fays,  that  by  the  defire  of  Mr.  Oldenburg  he 
had  examined  this  liquor  three  or  four  years 
before,  when  he  took  thefe  animalcules  for  glo- 
bules ; that  is,  there  are  times  when  thefe  pre- 
tended animalcules  are  no  more  than  globules, 
without  any  remarkable  motion,  and  others 
when  they  move  with  great  a£livity ; fometimes 
they  have  tails,  and  at  others  they  have  none. 
Speaking  in  general  of  fpcrmatic  animals  he  fays, 
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« Ex  hifce  meis  obfervationibuscogitare  coepi, 
quamvis  antehac  de  animalculis  in  feminibus 
mafculinis  agens,  fcripfcerim  me  in  illis  cau- 
das  non  detexilfe,  fieri  tamen  pofie  ut  ilia  ani- 
malcula  aeque  caudis  fuerint  inftru&a  ac  nunc 
comperi  de  animalculis  in  gallorum  gallina- 
ceorum  emine  mafculino  another  proof  that 
he  has  often  feen  fpermatic  animals  of  all 
kinds  without  tails. 

In  the  fecond  place  we  mull  remark,  that  the 
filaments  which  are  feen  in  the  feminal  liquor 
before  it  is  liquified  were  difcovered  by  Leeu- 
wenhoek, and  that  in  his  firft  obfervations, 
before  he  had  made  any  hypothefis  on  fpermatic 
animals,  he  confidered  thefe  filaments  as  veins, 
nerves,  and  arteries ; and  firmly  believed  all  the 
parts  and  velfels  of  the  human  body  might 
clearly  be  feen  in  the  feminal  liquor.  This  opi- 
nion he  perfifled  in,  in  defiance  of  the  repre- 
fentations  which  Oldenburg  made  to  him  on 
this  fubjeft  from  the  Royal  Society : but  as  foon 
as  he  thought  of  transforming  thefe  pretended 
fpermatic  animals  into  men,  he  no  longer  men- 
tioned thefe  veffels  ; and  inftead  of  looking  on 
them  as  nerves,  arterii  s,  and  veins,  of  the  hu- 
man body  already  formed  in  the  feed;  he  did 
not  even  attribute  to  them  the  fun&ions  they 
U 2 really 
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really  poffefs,  the  producing  of  thefe  moving 
bodies:  and  he  fays,  vol.  x,  p.  7,  “ Quid  fiet 
de  omnibus  illis  particulis  feu  corpufculis  pras- 
ter  ilia  animalcula  fcmini  virili  hominum  in- 
ha?rentibus;  olim  & priufquam  haec  fcriberem, 
in  ea  fententia  fui  praedictas  ftrias  vel  vafa  ex 
tefticulis  principium  fecum  duccre,£cc.”  And 
in  another  part  he  fays,  that  if  he  had  formerly 
written  any  thing  on  the  fubjedt  of  thefe  vef- 
fels  found  in  the  feed,  we  muft  pay  no  atten- 
tion to  it. 

We  (hall  obferve  in  the  third  place,  that  if 
we  compare  the  figures  ayb,  c,d,  (plate  hi.) 
copied  from  the  Philofophical  Tranfadiions, 
with  thofe  which  Leeuwenhoek  had  engraved 
many  years  after, (pl  ate  iv.jw'efhall  find  con- 
fiderabledifference,efpecially  in  the  figures  of  the 
dead  animals,  of  a rabbit  and  in  thofe  of  a dog, 
(which  plate  we  have  alfo  copied  for  the  fatisfac- 
tion  of  our  readers ' from  all  which  we  may  con- 
clude,that  Leeuwenhoek  has  notalwaysobferv- 
ed  objedts  entirely  alive  : that  the  moving  bo- 
dies, which  he  looked  upon  as  animals,  appeared 
tohim  underdifferent  forms ; and  that  he  has  va- 
ried in  his  affertions,  writh  a view  of  making  the 
lpecies  of  men  and  animals  perfedtly  confident ; 
he  has  not  only  varied  in  the  bails  of  thefe 

experiments. 
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experiments,  but  even  in  the  manner  of  making 
them , for  he  exprefsly  fays,  that  he  al  ways  di]  uted 
the  liquor  with  water,  in  order  to  feparate,  and 
to  give  more  motion  to  thefe  animalcules  : ne- 
verthelefs,  in  his  letter  to  Lord  Brouncker,  he 
fays,  that  having  mingled  an  equal  quantity  of 
rain-water  with  the  feminal  liquor  of  a dog,  in 
which  he  had  before  perceived  an  infinity  of 
living  animalcules,  yet  the  mixing  of  this  water 
killed  them.  Thefirft  experiment  of  Leeuwen- 
hoek’s therefore  was  made,  like  mine,  without 
any  mixture ; and  it  even  feerns,  that  he  was  not 
of  opinion  to  mix  any  water  with  the  liquor  till 
a long  time  after  ; becaufe  he  thought  he  had 
difcovered,  by  his  firft  elfay,  that  water  caufed 
the  death  of  the  animalcule  ; which  however 
is  not  the  fadt.  I think  that  the  mixture  of  the 
water  only  dilfolves  the  filaments  very  fudden- 
ly  ; for  I have  feen  but  very  few  filaments  in 
all  the  experiments  I have  made  after  mixing 
the  water  with  the  feminal  liquor. 

As  foon  as  Leeuwenhoek  was  perfuaded  that 
fpermatic  animals  were  transformed  into  men, 
and  other  animals,  he  imagined  he  faw  two  forts 
in  the  feminal  liquor  of  every  animal,  the  one 
male,  and  the  other  female;  and  this  difference, 
according  to  him,  ferved  not  only  for  the  ge- 
neration 


buffon’s 


*5° 

neration  of  themfelves,  but  for  the  production 
of  males  and  females,  which  was  very  difficult 
to  conceive  by  a fimple  transformation.  He 
fpeaks  of  the  male  and  female  animalcule,  in  his 
letterprinted  in  thePhilofophicalTranfaCtions, 
No.  145,  and  in  many  parts  of  his  wrorks*,  but 
he  does  not  defcribe  the  difference  of  thefe  male 
and  female  animalcules,  and  which  in  faCt  ne- 
ver exilted  but  in  his  own  imagination. 

The  famous  Boerhaave  having  alked  Leeu- 
wenhoek, if  he  had  not  obferved  in  fpermatic 
animals  different  degrees  of  growth  and  fize? 
Leeuwenhoek  anfwered,  that  having  diffeCted 
a rabbit,  he  obferved  in  the  femen  an  infinite 
number  of  living  animals.  “ Incredibilem,  fays 
he,  viventium  animalculorum,  numerum  con- 
fpexerunt,cum  hxc  animalculafcyphoimpofita 
vitreo  & illic  emortua,  in  rariores  ordines  dif- 
paraffent,  & per  continuos  aliquot  dies  faepius 
vifu  examinalfcm,  quxdam  ad  jultam  magna- 
tudinem  nondum  excreviffe  adverti.  Ad  hcec 
quafdam  obfervavi  particulas  pcrexiles&oblon- 
gas,  alias  aliis  majorcs,  &,  quantum  oculis  ap- 
parobat,  cauda  deflitutas  ; quas  quidem  parti- 
culas non  nifi  animalcula  effe  credidi,  qux  ad 

jultam 

* Spc  vol.  I.  page  163,  and  vol.  III.  page  101,  of  his  works. 


J 


NATURAL  HISTORY. 


151 

juftam  magnitudinem  non  excreviflent*.”  Here 
then  are  animalcules  of  different  fizes ; fome 
with  tails  and  others  without,  which  much 
better  agrees  with  my  experiments,  than  with 
Leeuwenhoek’s  own  fyftem.  We  differ  only 
in  one  particular;  he  fays,  that  thofe  without 
tails  were  young  animalculae,  which  were  not 
arrived  at  their  full  growth  ; while  I,  on  the 
contrary  ; have  feen  thefe  pretended  animals 
quit  the  filaments  with  tails  or  threads,  and 
afterwards  lofe  them  by  degrees. 

Jn  the  fame  letter  to  Boerhaave,  he  fays,  in 
the  femen  of  a ram,  he  perceived  animalcules 
following  each  other  in  fwarms  like  a flock  of 
flieep.  “ A tribus  circiter  annis  teftes  urietis, 
adhuc  calentes,  adasdes  meas  deferricuraveram, 
cum  igiturmateriamex  epididymibusedudfam, 
ope  microfcopii  contemplarer,  non  fine  ingenti 
voluptate  advertebam  animalcula  omnia,  quot- 
quot  innatabant  femini  mafculino,  eundum  na- 
tando  curfum  tenere,  ita  nimirum  ut  quo  iti- 
nere  priora  prinatarent  eodem  pofteriora  fub- 
fequerenter,  adeo  ut  hifce  animalculis  quafis  fit 
ingenitum,  quod  oves  fa&itare  videmus,  fcilicet 
ut  precedentium  veftigiis  grex  univerfus  ince- 
dat.”  This  obfervation,  which  Leeuwenhoek 
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made  in  1713  ; and  which  he  looks  upon  as 
fingular  and  novel,  proves  to  me,  that  he  had 
never  examined  the  feminal  liquors  of  animals 
with  attention,  at  leaft  fufficient  to  give  very 
exa£t  defcriptions  of  them.  Leeuwenhoek 
was  fixty-one  years  old  in  1713,  had  made  mi- 
crofcopical  obfervations  for  more  than  forty- 
five  years,  had  publifhed  the  difcovery  of  fper- 
matic  animals  for  about  thirty-fix  years,  and 
then,  for  the  firfl  time,  faw  in  the  feminal  li- 
quor of  a ram,  what  is  feen  in  all  feminal  li- 
quors, and  what  I have  defcribed  in  Experi- 
ment ix.  in  the  feed  of  a man  ; Experiment 
xii.  in  the  feed  of  a dog  ; and  in  Experiment 
xxix.  in  that  of  a bitch.  It  is  not  neceflary  to 
fuppofe  the  fpermatic  animals  of  the  ram  are 
endowed  with  infiindt,  to  explain  the  floating 
of  thcfe  animals,  in  flocks  like  flicep,fince  thofe 
of  a man,  dog,  or  bitch,  does  the  fame  ; and 
which  motion  depends  folely  on  particular  cir- 
cumflances,  whqfe  principle  is,  that  a}l  the 
fluid  matter  of  the  feed  is  on  one  fide,  while 
the  thick  matter  is  on  the  other  ; for  then  all 
the  bodies  in  motion  will  be  difengaged  from 
the  mucilage,  and  follow  the  fame  road  into 
the  mod  fluid  part  of  the  liquor. 
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In  another  letter,  written  the  fame  year,  to 
Boerhaave,  he  relates  fome  further  obfervations 
he  made  on  rams,  and  fays,  that  he  has  feen  in 
the  vajadlferentia  flocks  of  animals  which  float 
all  on  one  fide,  and  others  which  go  in  a Con- 
trary direction  ; and  he  adds,  “Neque  illudin 
unica  epididymum  parte,  fed  & in  aliis  quas 
prascideram  partibus,  obfervavi.  Ad  htec,  in 
quadam  paraftatarum  refe&aportionecomplura 
vidi  animalcula,  quae  necdum  in  juftam  mag- 
nitudinem  adoleverant,  nam  & corpufcula  illis 
exiliora  & caudae  triplo  breviores  erant  quam 
adultis.  Ad  haec,  caudus  non  habebant  defi- 
nentes  in  mucronem,  quales  tamen  adultis  efie 
paffim  comperio.  Paeterea  in  quandam  para- 
ftatarum portionem  incidi,  animalculis,  quan- 
tum difcernere  potui,  deftitutam,  tantum  illi 
quaedam  perexiguae  inerant  particular  partim 
longiores,  partim  breviores,  fed  altera  fui  ex- 
tremitate  craftiunculae  ; iftas  particulas  in  ani- 
malcula tranfituras  efle  non  dubitabam.”  It  is 
eafy  to  fee  by  thispaflage  that  Leeuwenhoek  had 
feen  in  this  feminal  liquor  what  I found  in  all ; 
that  is  to  fay,  moving  bodies  of  different  fizes, 
figures,  and  motions  ; and  which  agrees  much 
better  with  the  idea  of  organic  particles  in  mo- 
tion than  of  that  with  real  animals. 
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It  appears,  therefore,  that  Leeuwenhoek’s 
obfervations  are  not  contrary  to  mine,  although 
he  has  drawn  very  different  conclufions  from 
them.  I am  perfuaded  that  if  any  perfon 
would  take  the  trouble  of  making  the  like  ex- 
periments, they  would  not  have  any  difficulty 
in  difcovering  from  whence  thefe  differences 
proceed,  and  would  find  that  I have  advanced 
nothing  which  is  not  conformable  to  truth  ; 
and  to  enable  the  reader  to  decide  thereon,  I 
ffiall  fubjoin  a few  remarks. 

The  filaments  I have  fpoken  of  are  not  al- 
ways to  be  perceived  in  the  feminal  liquor  of  a 
man.  To  difeover  them  it  mud  be  examined 
the  moment  it  is  taken  from  the  body,  and 
even  then  it  will  fometimes  happen  that  there 
is  not  one  to  be  feen.  Sometimes  the  feminal 
liquor  prefents,  efpecially  when  it  is  very  thick, 
only  large  globules,  which  may  be  even  diflin- 
guifhedwitha  common  lens.  By  infpedling 
them  with  the  microfcope  they  appear  like 
young  oranges  i they  are  very  opaque,  and  a 
fingle  one  often  fills  up  the  whole  table  of  the 
microfcope..  The  firft  time  I faw  thefe  glo- 
bules 1 thought  they  were  fome  foreign  matters 
fallen  into  the  liquor,  but  having  examined 
different  drops  1 difeovered  that  the  whole  was 
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compofed  of  thefe  thick  globules.  I fele£led 
one  of  the  roundel!,  and  whofe  fize  was  fuch, 
that  its  centre  being  in  the  middle  of  the  table 
of  the  microfcope,  I could  at  the  fame  time 
obferve  the  whole  circumference  ; at  firft  it 
was  abfolutely  opaque ; a Ihort  time  afterwards 
I perceived  a bright  luminous  ring  to  form  on 
its  furface,  which  remained  about  half  an  hour, 
and  then  approached  by  degrees  towards  the 
centre,  which  became  clear,  and  of  different 
colours,  while  the  remainder  of  the  globule  con- 
tinued opaque.  This  light,  which  brightened 
in  the  centre  of  the  globule,  refembled  thofe 
feen  in  the  great  air  bubbles.  The  globule 
then  began  to  get  a little  flat,  and  acquire  a 
fmall  degree  of  tranfparency.  Having  exa- 
mined it  more  than  three  hours  1 perceived  no 
more  alteration,  nor  any  appearance  of  mo- 
tion, either  internally  or  externally.  I then 
imagined,  that  by  mixing  this  liquor  with  wa- 
ter, thefe  globules  might  be  changed  ; in  fa£t 
they  did  change,  but  they  prefented  only  a 
tranfparent  and  homogeneous  liquor,  wherein 
was  nothing  remarkable.  I fuffered  the  femi- 
nal  liquor  to  liquify  of  itfelf,  and  examined 
it  at  the  end  of  fix,  twelve,  and  twenty-four 
hours,  but  faw  nothing  more  than  a fluid,  with- 
X 2 out 
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out  the  fmalled  refemblance  of  life  or  motion. 
I only  relate  this  obfervation  to  fhew  that  there 
are  times  when  the  common  phenomena  are 
not  to  be  feen  in  the  feminal  liquor. 

At  times  all  the  moving  bodies  appear  to 
have  tails,  efpecially  in  the  femen  of  a man 
and  a dog  ; the  motion  is  then  the  leaf!  bride, 
and  performed  with  difficulty.  If  this  liquor 
is  differed  to  dry,  the  tails  or  threads  are  de- 
prived of  motion  the  firft ; the  anterior  extre- 
mity continues  to  vibrate  for  fome  time,  and 
then  all  motion  entirely  ceafes.  Thefe  fub- 
dances  may  be  preferved  in  this  date  of  drynefs 
for  a long  time,  if  a fmall  drop  of  water  is  mix- 
ed therewith,  their  figure  changes,  they  are  re- 
duced into  many  globules,  which  fometimes 
appear  to  be  in  motion,  as  well  by  their  ap- 
proximation to  each  other,  as  by  the  trepida- 
tion and  twirling  round  their  centres. 

Thefe  moving  bodies  in  the  feminal  liquor 
of  a man,  dog,  or  bitch,  fo  nearly  refemble 
each  other,  as  to  admit  of  midaking  one  for 
the  other,  efpecially  if  they  are  examined  the 
moment  the  liquor  is  drawn  from  the  animal. 
Thofe  of  the  rabbit  appear  fmallcr  and  brilker  ; 
but  thofe  differences  proceed  more  from  the 
different  dates  in  which  the  liquor  is  at  the  time 
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of  obfervalion,  than  from  the  nature  of  the  li- 
quor itfelf,  which  ought  to  be  different  in  dif- 
ferent kinds  of  animals  ; for  example,  in  that 
of  a man  I have  feen  breaks  of  thick  filaments, 
[Jig.  3.)  and  have  perceived  the  moving  bodies 
feparate  themfelves  from  thefe  filaments  from 
whence  they  appeared  to  proceed  ; but  I have 
never  feen  any  thing  like  it  in  the  femen  of  a 
dog  ; where,  infiead  of  filaments,  or  feparated 
breaks,  it  is  commonly  a mucilage  whofe  tex- 
ture is  more  compadf,  and  in  which  we  with 
difficulty  difcern  any  filamentary  parts  ; yet 
this  mucilage  gives  birth  to  moving  bodies  like 
thofe  in  the  femen  of  a man. 

The  motions  of  thefe  bodies  remain  a longer 
time  in  the  liquor  of  a dog  than  in  that  of  a 
man;  from  which  it  is  more  eafy  to  be  certain 
of  the  alteration  of  form  above  mentioned. 
The  moment  the  liquor  iffues  from  the  body  of 
the  animal  we  perceive  the  animalcules  to  have 
tails  ; in  twelve,  twenty-four,  or  thirty-fix 
hours  after,  we  (hall  find  they  have  lob  thofe 
tails,  and  are  then  no  more  than  ovals  in  mo- 
tion, often  much'brifker  than  at  firft. 

The  moving  bodies  are  always  a little  below 
the  furface  of  the  liquor.  On  the  furface 
feme  large  tranfparent  air  bubbles,  which  have 

no 
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no  motion,  generally  appear,  though  fomc- 
times  thefe  bubbles  ftir  and  feem  to  have  a pro- 
greflive  motion,  but  which  is  nothing  more 
than  the  agitation  of  the  air.  Below  the  mov- 
ing fubftances  we  often  fee  others  much  fmal- 
ler,  and  which  only  appear  like  globules,  hav- 
ing no  tails,  but  the  greateft  number  of  which 
are  oftentimes  in  motion.  I have  alfo  gene- 
rally remarked,  that  in  the  infinite  number  of 
globules  in  all  thofe  liquors,  thofe  which  are 
very  fmall  arc  commonly  black,  or  darker 
than  the  reft  ; and  that  thofe  which  are  ex- 
tremely minute  and  tranfparent,  have  but  little 
or  no  motion  ; they  appear  alfo  to  weigh  fpeci- 
fically  heavier,  for  they  are  always  the  deepcft 
in  the  liquor. 
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CHAPTER  XIII. 


REFLECTIONS  ON  THE  PRECEDING  EXPERIMENTS. 


BY  the  experiments  we  have  juft  defcribed,  I 
was  allured  that  females,  as  well  as  males, 
have  a feminal  liquor  which  contains  moving 
fubftances  ; that  thefe  fubftances  were  not  real 
animals,  but  only  living  organic  particles;  and 
that  thofe  particles  exift  not  only  in  the  feminal 
liquors  of  the  two  fexes,  but  even  in  the  flefh 
of  animals,  and  in  the  germs  of  vegetables. 
To  difcover  whether  all  the  parts  of  animals, 
and  all  the  germs  of  vegetables,  contained 
living  organic  particles,  I caufed  infufions  of 

the 
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the  flcfli  of  different  animals  to  be  made,  and 
of  more  than  twenty  kinds  of  feeds  of  different 
plants  ; and  after  they  had  infufed  four  or 
five  days,  in  phials  clofely  ftopt  up,  I had  the 
fatisfadtion  to  fee  moving  organic  parts  in 
them  all ; fome  appeared  fooncr,  and  others 
later  ; fome  preferved  their  motion  for  months 
together,  while  others  were  foon  deprived  of 
it  ; fome  diredtly  produced  large  moving 
globules,  that  had  the  appearance  of  real 
animals,  which  changed  their  figures,  fepa- 
rated,  and  became  fucceffively  fmaller  ; others 
produced  only  fmall  globules,  whofe  motions 
were  very  brifk  ; others  produced  filaments 
which  lengthened  and  feemed  to  vegetate, 
f welled,  and  afterwards  thoufands  of  moving 
globules  iffued  therefrom  ; but  it  is  ufelcfs  to 
detail  my  obfervations  on  the  infufion  of 
plants,  fince  Mr.  Needham  has  publifhed  fo 
excellent  a treatife  on  the  fubjedt.  I read 
the  preceding  treatife  to  that  able  naturalift, 
and  often  rcafoned  with  him  on  the  fubjedt, 
particularly  on  the  probability  that  the  germs 
of  vegetables  contained  fimilar  moving  bodies 
tothofc  in  the  feed  of  male  and  female  animals. 
He  thought  thofe  views  fufficicntly  founded 
to  deferve  to  be  purfued  ; and  therefore  began 
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to  make  experiments  on  all  parts  of  vegetables ; 
and  I muft  own  that  the  ideas  I gave  him  on 
this  fubje£i  have  reaped  greater  profit  under 
his  hands  than  they  would  have  done  from  me. 

I could  quote  many  examples,  but  fhall  con- 
fine myfelf  to  one,  becaufe  I indicated  the  cir- 
cumftance  I am  going  to  relate. 

To  determine  whether  the  moving  fub- 
ftances feen  in  the  infufions  of  fielh  were  true 
animals,  or  only,  as  I fuppofed,  moving  organic 
particles,  Mr.  Needham  imagined  that  he  had 
only  to  examine  fome  roafted  meat,  becaufe 
if  they  were  animals  the  fire  muft  deftroy 
them  ; and  if  not  animals,  they  might  {till  be 
found  there  as  well  as  when  the  meat  was  raw ; 
having  therefore  taken  the  jelly  of  veal,  and 
other  roafted  meat,  he  infufed  them  for  feveral 
days  in  water,  clofely  corked  up  in  phials, 
and  upon  examination  he  found  in  every  one 
of  them  a great  quantity  of  moving  fubftances. 
He  {hewed  me  fome  of  thefe  infufions,  and 
among  the  reft  that  of  the  jelly  of  veal,  inwhich 
there  were  moving  fubftances,  perfedtly  like 
thofe  in  the  feminal  liquor  of  a man,  a dog, 
and  a bitch,  when  they  have  no  threads,  or 
tails  ; and  although  we  perceived  them  to 
change  their  figures,  their  motions  fo  perfectly 
vol.  hi.  Y refembled 


162 


buffon’s 


refembled  thofe  of  an  animal  which  fwims,  that 
whoever  faw  them,  without  being  acquainted 
with  what  has  been  already  mentioned,  might 
certainly  have  taken  them  for  real  animals.  I 
fhall  only  add,  that  Mr.  Needham  allured  him- 
felf,  by  a multiplicity  of  experiments,  that  all 
parts  of  vegetables  contain  moving  organic  par- 
ticles, which  confirms  what  1 have  faid,  and 
extends  my  theory  on  the  compofition  of  orga- 
nized beings,  and  their  reproduction. 

All  animals,  both  male  and  female,  and  all 
vegetables  whatfoever,  it  is  therefore  evident 
are  compofed  of  living  organic  parts.  Thefe 
organic  parts  are  in  the  greateft  abundance  in 
the  feminal  liquor  of  animals,  and  in  feeds  of 
vegetables.  It  is  from  the  union  of  thefe  or- 
ganic parts  returned  from  all  parts  of  the  ani- 
mal or  vegetable  body,  that  reproduction  is 
performed,  and  is  always  like  the  animal  or 
vegetable  in  which  it  operates  ; becaufe  the 
union  of  thefe  organic  parts  cannot  be  made 
but  by  the  means  of  an  internal  mould,  in 
which  the  form  of  an  animal  or  vegetable  is 
produced.  It  is  in  this  alfo  the  efience  of  the, 
unity  and  continuity  of  the  fpecies  confifts,  and 
will  fo  continue  while  the  great  Creator  per- 
mits their  exiftence. 
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But  before  I draw  general  conclufions  from 
the  fyftem  l am  eftabli  thing,  I muft  endeavour 
to  remove  fome  objections  which  might  be 
made,  and  mention  fome  other  circumftances 
which  will  ferve  to  place  this  matter  in  a bet- 
ter light. 

It  will  be  afked,  why  I deny  thofe  moving 
fubftances  in  thefeminal  liquors  to  be  animals, 
fince  they  have  conftantly  been  regarded  as  fuch 
by  Leeuwenhoek,  and  every  other  naturalift, 
who  has  examined  them  ? 1 may  alfo  be  told, 
that  living  organic  particles  are  not  perfectly 
intelligible,  if  they  are  to  be  looked  upon  as 
animalculae ; and  to  fuppofe  an  animal  is  com- 
pofed  of  a number  of  fmall  animals,  is  nearly 
the  fame  as  faying  that  an  organized  being  is 
compofed  of  living  organic  particles.  I fhall 
therefore  endeavour  to  anfwer  thefe  objections 
in  a fatisfaCtory  manner. 

It  is  certain  that  almoft  all  naturalifts  agree 
in  looking  on  the  moving  fubftances  in  feminal 
liquors  as  real  animals  ; but  it  is  no  lefs  certain, 
from  my  own  obfervations,  and  thofe  of  Mr, 
Needham,  on  the  feed  of  the  calmar,  that  thefe 
moving  fubftances  are  more  fimple  and  lefs  or- 
ganized beings  than  animals. 

Y 2 The 
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The  word  animal,  in  the  acceptation  we 
commonly  receive  it,  reprefents  a general  idea 
formed  of  particular  ideas  drawn  from  particu- 
lar animals.  All  general  ideas  include  many 
different  ones,  which  approach,  or  are  more  or 
lefs  diftant  from  each  other,  and  confequently 
no  general  idea  can  either  be  exaft  or  precife. 
The  general  idea  which  we  form  of  an  animal 
may  be  taken  principally  from  the  particular 
idea  of  a dog,  a horfe,  and  other  beafls,  which 
appear  to  us  to  aft  and  move  according  to  the 
impulfe  of  their  will,  and  which  are  befides 
compofed  of  flefh  and  blood,  feck  after  their 
food,  have  fexes,  and  the  faculty  of  reproduc- 
tion. The  general  idea,  therefore,  exprefTed 
by  the  word  animal,  mud  comprehend  a num- 
ber of  particular  ideas,  not  one  of  which  con- 
rtitutes  the  eflence  of  the  general  idea,  for  there 
are  animals  which  appear  to  have  no  reafon, 
will,  progreflive  motion,  flefh  nor  blood,  and 
which  only  appear  to  be  a congealed  fubftance : 
there  are  fome  which  cannot  feek  their  food, 
but  only  receive  it  from  the  element  they  live 
in  : there  are  fome  which  have  no  fenfation, 
not  even  that  of  feeling,  at  leafl  in  any  fenfible 
degree : there  are  fome  have  no  fexes,  or  are 
both  in  one  ; there  only  belongs,  therefore,  to 

the 
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the  animal  of  a general  idea  what  is  common 
alfo  to  the  vegetable,  that  is,  the  faculty  of  re- 
production. 

The  general  idea  then  is  formed  from  the 
whole  taken  together,  which  whole  being  com- 
pofed  of  different  parts,  there  is  confequently 
between  thefe  parts  degrees  and  links.  An  in- 
left,  in  this  fenfe,  is  fomething  lefs  of  an  ani- 
mal than  a dog  ; an  oyfter  (fill  lefs  than  an  in- 
feft  ; a fea-nettle,  or  a frefh-water  polypus, 
ftill  lefs  than  an  oyfter  ; and  as  nature  afts  by 
infenfible  links,  we  may  find  beings  which 
are  ftill  lefs  animated  than  a fea-nettle,  or  a 
polypus.  Our  general  ideas  are  only  artificial 
methods  to  colleft  a quantity  of  objefts  in  the 
fame  point  of  view ; and  they  have,  like  the 
artificial  methods  we  fhall  fpeak  of,  the  defeft 
of  never  being  able  to  comprehend  the  whole. 
They  are  likewife  oppofite  to  the  walk  of  na- 
ture, which  is  uniform,  infenfible,  and  always 
particular,  infomuch  that  by  our  endeavouring 
to  comprehend  too  great  a number  of  par- 
ticular ideas  in  one  fingle  word,  we  have  no 
longer  a clear  idea  of  what  that  word  conveys ; 
becaufe,  the  word  being  received,  we  imagine 
that  it  is  a line  drawn  between  the  produftions 
pf  nature  ; that  all  above  this  line  is  animal , 
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and  all  below  it  vegetable  ; another  word,  as 
general  as  the  firft,  and  which  is  ufed  as  a line 
of  feparation  between  organized  bodies  and  in- 
animate matter.  But  as  we  have  already  faid, 
thefe  lines  of  feparation  do  not  ex  ill  in  nature ; 
there  are  beings  which  are  neither  animals, 
vegetables,  nor  minerals,  and  which  we  in  vain 
might  attempt  to  arrange  with  either.  For 
example,  when  Mr.  Trembly  firft  obferved  the 
polypus,  he  employed  a confiderable  time  be- 
fore he  could  determine  whether  it  was  an  ani- 
mal or  a plant ; and  poftibly  from  this  reafon 
that  it  is  perhaps  neither  one  nor  the  other, 
and  all  that  can  be  faid  is,  that  it  approaches 
neareft  to  an  animal  ; and  as  we  fuppofe  every 
living  thing  muft  be  either  an  animal  or  a plant, 
we  do  not  credit  the  exiftence  of  an  organized 
being,  that  cannot  be  referred  to  one  of  thofe 
general  names ; whereas  there  muft,  and  in  fa£t 
are,  a great  number  of  organized  beings  which 
are  neither  the  one  nor  the  other.  The  mov- 
ing fubftances  perceived  in  feminal  liquors,  in 
infufions  of  the  flefti  of  animals,  in  feed,  and 
other  parts  of  plants,  are  all  of  this  kind.  We 
cannot  call  thefe  animals,  nor  can  we  fay  they 
are  vegetables,  and  certainly  we  can  ftill  lefs 
aflert  they  are  minerals. 


We 
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We  can  therefore  affirm,  without  fear  of 
advancing  too  much,  that  the  grand  divifionof 
nature’s  productions  into  Animals. , Vegetables, 
and  Minerals,  do  not  contain  every  material 
being  ; fince  there  are  fome  that  exift  which 
cannot  be  claffied  in  this  divifion.  We  have  al- 
ready obferved,  that  nature  paifes  by  infenfible 
links  from  the  animal  to  the  vegetable,  but  from 
the  vegetable  to  the  mineral  the  paffiage  is  quick, 
and  the  diftance  confiderable;  from  whence  the 
law  of  nature’s  palling  by  imperceptible  de- 
grees appears  untrue.  This  made  me  fuppofe 
that  by  examining  nature  clofely  we  fhall  dif- 
cover  intermediate  organized  beings,  which 
without  having  the  power  of  reproduction,  like 
animals  and  vegetables,  would  neverthelefs  have 
a kind  of  life  and  motion ; other  beings  which, 
without  being  either  vegetables  or  animals, 
might  poffiblv  enter  into  the  compofition  of 
both,  and  likewife  other  beings  which  would  be 
only  the  attemblage  of  the  organic  molecules  I 
have  fpoken  of  in  the  preceding  chapters. 

In  the  firft  clafs  of  thefe  kind  of  beings 
eggs  muft  be  placed ; thofe  of  hens,  and  other 
birds,  are  fattened  to  a common  pedicle,  and 
draw  their  nourilhment  and  growth  from  the 
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body  of  the  animal,  but  when  fattened  to  the 
ovary,  they  are  not  then  real  eggs,  but  only 
yellow  globules  which  feparate  from  the  ovary 
asfoon  as  they  have  attained  a certain  growth. 
Their  internal  organization  is  fuch  that  they 
derive  nourifhment  from  the  lymph,  the  ma- 
trix of  the  hen,  and  by  which  they  form  the 
white  membranes,  and  at  laft  the  fhell.  The 
egg  therefore  has  a kind  of  life  and  organiza- 
tion, a growth,  expanfion,  and  a form  which 
it  attumes  by  its  own  powers.  It  does  not  live 
like  an  animal,  nor  vegetate  like  a plant,  nor 
is  pofletTed  of  the  power  of  reproduction  ; ne- 
verthelefs  it  grows,  a£ts  externally,  and  is  or- 
ganized. Mutt  we  not  then  look  upon  it  as 
a being  of  a feparate  clafs,  and  which  ought 
not  to  be  ranked  either  w ith  animal  or  mineral*1 
for  if  it  is  pretended  that  the  egg  is  only  an 
animal  production,  dettined  for  the  nutriment 
of  the  chicken,  and  ftiould  be  looked  upon 
as  a part  of  the  hen  ; I anfwcr,  that  the  eggs, 
whether  impregnated  or  not,  will  be  always 
organized  after  the  fame  mode  ; that  im- 
pregnation only  changes  an  almott  invifible 
part ; and  that  it  attains  its  perfection  and 
growth,  as  well  externally  as  internally,  whe- 
ther 
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Iher  it  contains  the  chicken  or  not,  and  that 
confequently  it  ought  to  be  coniidered  as  a fe- 
parate  being. 

What  I have  faid  will  appear  more  clear,  if 
we  confider  the  formation  and  growth  of  the 
eggs  of  filh  ; when  the  female  depofits  them  in 
the  water  they  are  only  the  outlines  of  eggs, 
which  being  feparated  from  the  body  of  the 
animal,  attract  and  appropriate  to  themfelves 
the  particles  which  agree  the  bell  for  their 
nourilhment,  and  grow  thus  by  intuflufcep- 
tion.  In  the  fame  manner  as  the  hen’s  egg 
acquires  the  white  and  membranes  in  the  ma- 
trix, wherein  it  floats,  fo  the  eggs  of  filh  ac- 
quire their  membranes  and  white  in  the  wa- 
ter ; and  whether  the  male  impregnates  them, 
by  emitting  on  thefe  the  liquor  of  its  roe,  or 
whether  they  remain  unimpregnated,  they  do 
not  the  lefs  attain  their  entire  perfection.  It 
appears  to  me,  therefore,  that  the  eggs  fhould 
be  coniidered  as  organized  bodies,  which  being 
neither  animals  nor  vegetables,  are  a genus 
apart. 

A fecond  clafs  of  beings,  of  the  fame  kind, 
are  the  organized  bodies  found  in  the  femen 
of  all  animals,  and  which,  like  thofe  in  the 
milt  of  a calmar,  are  rather  natural  machines 
VOL.  hi.  Z than 
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than  animals.  Thefe  are  properly  the  firft 
aflemblages  which  refult  from  the  organic 
molecules  we  have  fo  much  fpoken  of,  and 
they  are,  perhaps,  the  parts  which  conftitute 
the  organized  bodies  of  animals.  They  are 
found  in  the  femen  of  all  animals,  becaufe  the 
femen  is  only  the  refidue  of  the  organic  mole- 
cules that  the  animal  takes  in  with  its  aliment, 
and  which,  as  we  have  already  obferved,  are 
thofe  parts  mod  analogous  to  the  animal  itfelf, 
and  mod  organic  ; it  is  thofe  particles  which 
compofe  the  matter  of  the  femen,  and  confe- 
qucntly  we  mud  not  be  adonifhed  to  find  orga- 
nized bodies  therein. 

To  be  perfectly  convinced  that  thefe  or- 
ganized bodies  are  not  real  animals,  we  need 
only  refle£t  on  the  preceding  experiments. 
The  moving  bodies  in  the  feminal  liquor  have 
been  taken  for  animals,  becaufe  they  have  a 
progreflive  motion,  and  are  thought  to  have 
a tail ; but  if  we  confider,  on  one  hand,  the 
nature  of  this  progreflive  motion,  which 
finifhes  in  a very  fliort  time  without  ever  re- 
newing its  motion  ; and  on  the  other,  the 
nature  of  thefe  tails,  which  are  only  threads 
that  the  moving  bodies  draw  after  them,  we 
ftiall  begin  to  hefitate ; for  an  animal  goes 

fometimes 
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fometimes  flow,  fometimes  faft,  and  fometimes 
remains  in  a ftate  of  reft ; thefe  moving  bodies, 
on  the  contrary,  always  continue  the  fame 
motion,  and  I have  never  feen  them  ftop  and 
renew  their  movement  again.  I afk,  whether 
this  kind  of  continued  motion  without  any 
reft,  is  common  to  animals,  and  if  that  ought 
not  to  make  us  doubt  thefe  moving  bodies 
being  real  animals?  An  animal  of  any  kind 
muft  alfo  have  a conftant  form  and  diftindt 
limbs  ; but  thefe  moving  bodies  vary  and 
change  their  forms  every  moment,  have  no 
diftinft  limbs,  and  their  tails  appear  as  a part 
which  does  not  belone  to  the  individual.  Can 

O 

we  then  imagine  thefe  bodies  to  be  real  ani- 
mals ? In  feminal  liquors  filaments  are  feen 
which  lengthen  and  appear  to  vegetate  ; after 
which  they  fwell  and  produce  moving  bodies. 
Thefe  filaments  may  be  kinds  of  vegetables, 
but  the  moving  bodies  which  fpring  from  them 
cannot  be  animals,  for  a vegetable  has  never 
yet  been  feen  to  produce  an  animal.  Thefe 
moving  bodies  are  found  in  all  vegetable  and 
animal  fubftances  ; they  are  not  produced  by 
the  modes  of  generation,  they  have  no  uni- 
formity of  fpecies,  and  therefore  can  neither 
be  animals  nor  vegetables.  They  are  to  be 
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met  with  in  the  flefh  of  animals,  and  in  the  fub- 
ftance  of  vegetables,  but  are  mofl  numerous  in 
their  feeds  ; is  it  not  therefore  natural  to  regard 
them  as  living  organic  particles  which  compofe 
the  animal  or  vegetable  ; as  particles  which 
having  motion  and  a kind  of  life,  ought,  by 
their  union,  to  produce  moving  and  living 
beings,  and  fo  form  animals  and  vegetables  ? 

But  in  order  to  leave  this  matter  as  little  in 
doubt  aspoflible,  let  usexamine other  fiibflances. 
Can  it  be  faid,  the  adlive  machines  which  Mr. 
Needham  perceived  in  the  milt  of  the  calmar 
were  animals  ? Can  it  be  thought  that  eggs, 
which  are  adlive  machines  of  another  kind,  are 
alfo  animals?  If  we  turn  our  eyes  to  the  re- 
prefentation  of  almoft  all  the  moving  bodies 
Leeuwenhoek  faw  in  different  matters,  fhall  we 
not  be  convinced,  even  at  the  firfl  infpedtion, 
that  thofe  bodies  are  not  animals,  fincenot  one 
of  them  has  any  limbs,  but  are  all  either  glo- 
bular or  oval  ? If  we  afterwards  examine  what 
this  celebrated  naturalift  fays,  when  he  defcribes 
the  motion  of  thefe  pretended  animals,  we  can 
no  longerdoubt  of  his  being  in  an  error  when  he 
confidercd  them  as  fuch  ; and  we  fhall  be  ft  ill 
more  and  more  confirmed  that  they  are  only 
moving  organic  particles  by  the  following  ex- 
amples \ 
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pmples ; Leeuwenhoek  gives  * the  figure  of  the 
moving  bodies  which  he  obferved  in  the  liquor 
of  a male  frog.  This  figure  only  reprefents  a 
{lender  body,  long,  and  pointed  at  one  of  its  ex- 
tremities ; and  of  this  he  fays,  “ Uno  tempore 
caput  (thus  he  calls  the  thickeft  extremity  of 
this  moving  body) craffius  mihi  apparebatalio ; 
plerumque  agnofcebamanimalculum  haudulte- 
rius  quam  a capite  ad  medium  corpus,  ob  caudas 
tenuitatem,  & cum  idem  animalculum  paulo  ve- 
hementius  moveretur  (quod  tamen  tarde  fiebat) 
quafi  volumine  quodam  circa  caput  ferebatur. 
Corpus  fere  carebat  motu  ; cauda  tamen  in  tres 
quatuorve  flexus  volvebatur.”  This  then  is 
the  change  of  form  which  I mentioned  to  have 
feen,  the  mucilage  from  which  the  moving  bo- 
dies ufe  all  their  efforts  to  be  difengaged,  the 
flownefs  of  their  motion  before  they  are  dif- 
engaged ; and  the  animal,  according  to  Leeu 
wenhoek,  one  part  of  which  is  in  motion,  and 
the  other  dead : for  he  afterwards  fays,  “ Move- 
bant  pofteriorem  folum  partem,  quae  ultima, 
morti  viciniaeffe  judicabam.”  All  this  does  not 
agree  with  an  animal,  but  with  what  I have 
fpoken  of ; excepting  that  I never  faw  the  tail 

move 
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move  but  by  the  agitation  of  the  body.  He  af- 
terwards fays,  fpeaking  of  the  feminal  liquor 
of  a cod,  “ Non  eft  putandum  omnia  animal- 
cula  in  femine  afelli  contenta  uno  eodemque 
tempore  vivere,  fed  ilia  potius  tantum  vivere 
quae  exitui  feu  partui  viciniora  funt,  quae  & 
copiofiori  humido  innatant  prae  reliquis  vita 
carentibus,  adhuc  in  cralfa  materia,  quam  hu- 
mor eorurn  efficit,  jacentibus.” 

If  thefe  are  animals,  why  have  they  not  all 
life?  why  are  they  in  the  mod  fluid  part  of  the 
liquor  alive,  while  thofe  in  the  thickeft  are 
not  fo  ? Leeuwenhoek  did  not  perceive  that 
the  thick  matter,  the  origin  of  which  he  at- 
tributes to  the  humour  of  the  animalculae, 
is  nothing  but  a mucilaginous  matter  which 
produces  them.  By  diluting  this  mucilage 
with  water,  he  would  have  given  life  to  the 
whole  of  them.  Even  this  mucilage  is  often- 
times only  a mafs  of  thofe  bodies  which  are 
fet  in  motion  on  being  feparattd  ; and  confe- 
quently  this  thick  matter,  inftead  of  being  a 
humour,  produced  by  the  animalcules,  is  only 
the  fubftance  of  the  animals  themfelves,  or  ra- 
ther, as  we  have  already  obferved,  the  matter 
from  which  they  originate.  Speaking  of  the 
feed  of  a cock,  Leeuwenhoek  fays,  in  his  let- 
ter 
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ter  to  Grew,  “ Contemplando  materiam  (fe- 
minalem)  animadverti  ibidem  tantam  abundan- 
tiam  viventium  animalium,  ut  ea  ftuperem  ; 
forma  feu  externa  figura  fua  noftrates  anguillas 
fluviatiles  referebant,  vehementifiima  agitatione 
movebantur;  quibustamen  fubftrati  videbantur 
multi  & admodum  exiles  globuli,  item  multae 
plan-ovales  figurae,  quibus  etiam  vita  poffet 
attribui,  & quidem  propter  earumdem  com- 
motiones  ; fed  exiftimabam  omnes  hafce  com- 
motiones  & agitationes  provenire  ab  animal- 
cules, ficque  etiam  res  fe  habebat  ; attamen 
ego  non  opinione  folum,  fed  etiam  ad  verita- 
tem  mihi  perfuadeo  has  particulas  planam  & 
ovalem  figuram  habentes,  effe  quasdam  ani- 
malcula  inter  fe  ordine  fuo  difpofita  & mixta 
vitaque  adhuc  carentia.”  Here  we  fee  in  the 
fame  feminal  liquor  animalcules  of  different 
forms  ; and  I am  convinced,  by  my  own  expe- 
riments, that  it  Leeuwenhoek  had  clofely  ob- 
ferved  thefe  oval  fubftances,  he  would  have  dis- 
covered that  they  moved  by  their  own  powers, 
and  that  confequently  they  were  as  much  alive 
as  the  reft.  This  change  perfectly  coincides 
with  what  I have  faid,  that  they  are  organic 
particles  which  take  different  forms,  and  not 
conftant  fpecies  of  animals  ; for  in  the  prefent 
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cafe,  if  the  bodies,  which  have  the  figure  of 
an  eel,  are  true  fpermatic  animalcules,  each 
deftined  to  become  a cock,  which  fuppofes  a 
very  perfect  organization,  and  a very  conftant 
form,  what  will  thofe  be  which  have  an  oval 
figure,  and  what  end  do  they  anfwer  ? He  fays 
indeed  afterwards,  that  thefe  ovals  may  be  con- 
ceived to  be  the  fame  animals,  by  fuppofing 
their  bodies  to  be  twilled  in  a fpiral  form  ; but 
then  how  lhall  we  conceive  that  an  animal, 
whofe  body  is  conllrained,  can  move  without 
being  extended  ? I maintain,  therefore,  that 
thefe  oval  fubftances  are  no  other  than  the 
organic  particles  feparated  from  their  threads, 
and  that  the  eels  were  the  feparated  parts 
which  dragged  thofe  threads  after  them,  as  I 
have  many  times  perceived  in  other  feminal 
liquors. 

Leeuwenhoek,  who  imagined  all  thefe  mov- 
ing bodies  were  animals,  and  eflablifhed  a fyf- 
tem  thereon;  who  alfo  pretended,  that  fperma- 
tic animals  mull  become  men  and  animals,  now 
fufpedled  they  were  only  natural  machines,  or 
organic  particles  in  motion  ; for  he  does  not 
doubt  thefe  fpermatic  animals  contained  the 
great  animal  in  miniature,  he  fay:;,  “ Pro- 
generatio  animalis  ex  animalculo  in  feminibus 
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mafculinis  omni  exceptione  major  eft  ; nara 
etiamfi  in  animalculo  ex'femine  mafculo  unde 
ortum  eft,  figuram  animalis  confpicere  nequea- 
mus,  attamen  fatis  fuperque  certi  efte  pofliimus 
figuram  animalis  ex  qua  animal  ortum  eft,  in 
animalculo  quod  in  femine  mafculo  reperitur, 
conclufam  jacere  five  efte  ; & quanquam  mihi 
fsepius  confpedis  animalculis  in  femine  maf- 
culo  animalis,  imaginatus  fuerim  me  pofte 
dicere,  en  ibi  caput,  en  ibi  humeros,  en  ibi 
femora ; attamen  eum  ne  minima  quidem  cer- 
titudine  de  iis  judicium  ferre  potuerim,  hu- 
cufque  certi  quid  ftatuere  fuperfedeo,  donee 
tale  animal,  cujus  femina  mafcula  tarn  magna 
erunt,  ut  in  iis  figuram  creaturae  ex  qua 
provenit,  agnofeere  queam,  invenire  fecunda 
nobis  concedat  fortuna.”  This  fortunate 
chance,  which  Leeuwenhoek  defires,  prefented 
itfelf  to  Mr.  Needham.  Every  part  of  the 
fpermatic  animals  of  the  calmar  are  eafy  to 
be  feen  without  a microfcope  ; but  they  are 
not  young  calmars,  as  Leeuwenhoek  thinks, 
nor  even  animated,  although  they  are  in  mo- 
tion, but  only  machines  which  muft  be  re- 
garded as  the  firft  produce  of  the  union  of  or- 
ganic particles. 

vol.  hi.  A a Although 
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Although  Leeuwenhoek  had  not  fuch  an 
opportunity  of  undeceiving  himfelf,  he  never- 
thelefs  had  another  phenomena  which  ought 
to  have  had  that  effc£t  ; for  example,  he  had 
remarked  that  the  fpermatic  animals  of  a dog 
often  change  their  figures,  efpecially  when  the 
liquor  was  on  the  point  of  evaporating;  that 
thefe  pretended  animals  had  a hole  in  the  head 
when  they  were  dead,  and  that  this  hole  did 
not  appear  when  they  were  alive  ; he  had  feen 
that  the  part  which  he  looked  upon  as  the 
head  was  full  and  plump  when  it  was  alive, 
and  flaccid  and  flat  when  dead.  All  this  ought 
to  have  led  him  to  doubt  whether  thefe  moving 
bodies  were  real  animals ; and  confider  it  as 
agreeing  better  with  a machine,  which  emp- 
ties itfelf  like  that  of  the  calmar,  than  with  a 
moving  animal. 

I have  faid  that  thefe  moving  bodies,  thefe 
organic  particles,  do  not  move  like  animals, 
nor  have  an  interval  of  reft.  Leeuwenhoek  has 
obferved  the  fame:  “ Quotiefcunque,  fays  he, 
animalcula  in  femine  mafculo  animalium  fue- 
rim  contemplatus,  attamen  ilia  fe  unquam  ad 
quietem  contulifle,  me  nunquam  vidifle,  mihi 
dicendum  eft,  ft  modo  fatfluida;  fuperefiet  ma- 
teria: 


NATURAL  HISTORY. 


I79 


terias  in  qua  fefe  commode  movere  poterant ; 
et  eadem  in  continuo  manent  motu,  & tem- 
pore quo  ipfis  moriendum  appropinquante, 
motus  magis  magifque  deficit,  ufquedum  nul- 
lus  prorfus  motus  in  illis  agnofcendus  fit.” 
It  appears  difficult  to  conceive  that  animals 
can  exift,  from  the  moment  of  their  birth  till 
that  of  their  death,  in  a continual  rapid  mo- 
tion without  the  leaf!  interval  of  reft  ; and  I 
cannot  poftibly  imagine  how  thefe  animals  in 
the  femen  of  a dog,  which  Leeuwenhoek  faw 
the  feventh  day  in  as  rapid  motion  as  they  were 
when  they  were  firft  taken  from  the  body  of  the 
animal,  preferved  a motion  during  that  time  fo 
exceedingly  fwift,  that  no  animal  has  fufficient 
power  to  move  in  for  an  hour  ; efpecially  if 
weconfidex  the  refiftance  which  proceeds  from 
the  denfity  and  the  tenacity  of  the  liquor. 
This  kind  of  continued  motion,  on  the  con- 
trary, agrees  with  the  organic  particles,  which, 
like  artificial  machines,  produce  their  effects 
in  a continual  operation,  and  which  flop  when 
that  effeft  is  over. 

Among  the  great  number  of  Leeuwenhoek’s 
experiments,  he,  without  doubt,  often  per- 
ceived fpermatic  animals  without  tails  ; and 
he  endeavours  to  explain  this  phenomena 
A a 2 by 
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by  a fuppofition  ; for  example,  he  fays,  fpeak- 
ing  of  the  femen  of  a cod,  “ Ubi  vero  ad  lac- 
tum  accederem  obfervationem,  in  iis  partibus 
quas  animalcula  efl'e  cenfebam  neque  vitam 
neque  caudam  dignofcere  potui ; cujus  rei  ra- 
tionem  effe  exiftimaba  n,  quod  quamdiu  ani- 
malcula natando  loca  fua  perfe£le  mutare  non 
poffunt  tam  diu  etiam  cauda  concinne  circa 
corpus  mancat  ordinata,  quodque  ido  fingula 
animalcula  rotundum  rcprxfcntent  corpufcu- 
lorem.” 

It  would  have  been  better  to  have  faid,  as  it 
in  fa£t  is,  that  the  fpermatic  animals  of  thefe 
fifh  have  tails  at  certain  times  and  none  at 
others,  than  to  fuppofe  their  tails  twilled  fo 
exaftly  round  their  bodies  as  to  give  them 
the  fhape  of  a globule.  But  this  mull  not 
lead  us  to  think  that  Leeuwenhoek  only  at- 
tended to  fhe  moving  bodies  which  he  faw  with 
tails,  but  rather  that  he  did  not  defcribe  the 
others,  becaufe,  although  they  were  in  motion, 
he  did  not  regard  them  as  animals  ; and  this 
is  the  caufe  that  all  the  fpermatic  animals  he 
has  depicted  refcmble  each  other,  and  drawn 
with  tails,  fince  he  only  took  them  for  real 
animals  in  that  Hate  ; and  that  when  he  faw 
them  under  other  forms,  he  thought  them  im- 
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perfedl,  or  rather  that  they  were  dead.  On  the 
whole  it  appears,  by  my  experiments,  that  far 
from  difplaying  their  tails  the  more  as  they  are 
in  a more  perfect  condition  of  fwimming,  as 
Leeuwenhoek  fays,  they,  on  the  contrary,  lofe 
their  tails  in  a gradual  manner,  till  at  laft  thefe 
tails,  which  are  no  more  than  foreign  bodies 
of  the  animalcules,  and  which  they  drag  after 
them,  entirely  difappear. 

In  another  part  Leeuwenhoek,  fpeaking  of 
the  fpermatic  animals  of  man,  fays,  “ Aliquando 
etiam  animadverti  inter  animalcula  particulas 
quafdam  minores  & fubrotundas  ; cum  vero  fe 
ea  aliquoties  eo  modo  oculis  meis  exhibuerint, 
ut  mihi  imaginarer  eas  exiguis  inftmdtas  efie 
caudis,  cogitare  ccepi  annon  has  forte  particular 
forent  animalcula  recens  nata  ; certum  enim 
mihi  eft  ea  etiam  animalcula  per  generationem 
provenire,  vel  ex  mole  minufcula  ad  adultam 
procedere  quantitatem  : & quis  cit  annon  ea 
animalcula,  ubi  moriuntur,  aliorum  animalcu- 
lorum  nutritioni  atque  augmini  inferviant!” 
By  this  paifage  it  appears  that  Leeuw'enhoek 
had  feen  animals  without  tails  in  the  feminal 
liquor  of  a man,  and  that  he  is  obliged  to  fup- 
pofe  them  to  be  juft  born,  and  not  adult  ; but 
J have  obferved  quite  the  contrary  ; for  the 
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moving  bodies  are  never  larger  than  when  they 
feparate  from  the  filaments,  and  begin  to  move. 
When  thev  are  entirely  difengaged  from  the 
mucila»oe'  they  become  fmaller  and  continue 
decitafing  as  long  as  they  remain  in  motion. 
With  refpedl  to  the  generation  of  thefe  animals, 
which  Leeuwenhoek  fpeaks  of  ascertain,  I am 
perfuaded  no  fign  of  generation  has  ever  been 
difcovered ; all  he  fays  is  advanced  on  mere  fup- 
pofitions,  which  it  is  eafy  to  prove  by  his  own 
obfervations ; for  example,  he  fays  that  the  milt 
of  certain  fifh,  as  the  cod,  fills  by  degrees  with 
feminal  liquor,  which  after  the  fifh  has  emit- 
ted, the  milt  dries  up,  leaving  only  a membrane 
deditute  of  any  liquor.”  “ Eo  tempore,  fays  he, 
quo  afcellus  major  ladles  fuos  emifit,  rugae  iliac, 
feutortilesladlium  partes,  ufqueadco cent  rahun- 
tur,  ut  nihil  practer  pclliculas  feu  membranac 

efie  videantur.”  How  then  does  he  underdand 

/ 

that  this  dry  membrane,  in  which  there  is  no 
longer  either  feminal  liquor  or  animalcules,  can 
reproduce  animals  of  the  fame  kind  the  fucceed- 
ing  year  ; if  there  was  a regular  generation  in 
thefe  animals,  there  could  not  be  this  interrup- 
tion, which  in  mod  fifhes  lads  for  a whole  year. 
To  draw  himfelf  out  of  this  difficulty,  he  fays, 
“ Necedario  datuendum  ci it,  ut  afcellus  major 
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femen  fuum  emiferit,  in  ladibus  etiamnum  mul- 
turn  materiae  feminalis  gignendis  -nimalculis 
aptas  remanfiffe,  ex  qua  materia  pin. a oportet 
provenire  animalcula  feminalia  quam  ..nno 
proxime  elapfo  emilTa  fuerant.”  Thisfuppofi- 
tion,  that  there  remains  fomething  in  the  feminal 
liquor  in  the  milts  to  produce  fpermatic  animals 
for  the  fucceeding  year,  is  abfolutely  contrary 
to  obfervationsy  for  the  milt  is  in  this  interval 
only  a thin  and  abfolutely  dry  membrane.  But 
what  reply  can  be  made  to  a ftill  further  oppo- 
fition  to  this  point,  there  being  fifh  like  the  cal- 
mar,  the  feminal  liquor  of  which  is  not  only  re- 
newed every  year,  but  even  the  refervoir  which 
contains  it?  Can  it  be  faid,  that  there  remains 
a feminal  matter  in  the  milt  for  the  production 
of  the  animals  for  the  fucceeding  year,  when 
even  the  milt  does  not  remain  ? it  is  therefore 
very  certain  that  thefe  pretended  fpermatic 
animals  are  not  multiplied,  like  other  animals, 
by  the  mode  of  generation  ; which  alone  is 
fufficient  to  make  us  prefume,  that  thofe  par- 
ticles which  move  in  the  feminal  liquors  are 
not  real  animals.  Thus  Leeuwenhoek,  who 
in  the  paflage  above  quoted  fays,  it  is  certain 
that  fpermatic  animals  multiply  and  propagate 
by  generation,  neverthelefs  owns,  in  another 
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obfcurity,  and  would,  perhaps,  perpetually 
have  remained  fo,  if  the  preceding  expe- 
riments had  not  evinced  that  they  are  not 
animals,  but  moving  organic  particles  con- 
tained in  the  nutriment  the  animal  receives, 
and  which  are  found  in  great  numbers  in  the 
feminal  liquor,  which  is  the  moft  pure,  and 
in  the  moft  organic  extracts  drawn  from  this 
nutriment. 

Leeuwenhoek  acknowledges  that  he  had 
not  always  found  animalcules  in  the  feminal 
liquor  of  males  ; in  that  of  the  cock,  forex- 
ample,  which  he  had  often  examined,  he 
law  fpermatic  animals  in  the  form  of  eels  but 
once,  and  fome  years  after  he  could  not  dif- 
cover  any  under  that  form,  but  obferved  fome 
with  large  heads  and  tails,  which  his  defigner 
could  not  perceive.  He  fays  alfo,  that  one 
feafon  he  could  not  find  living  animals  in 
the  feminal  liquor  of  the  cod.  All  thefe  dif- 
appointments  proceeded  from  his  defire  of 
finding  tails  to  thefe  animals ; and  although 
he  perceived  little  bodies  in  motion,  he  did 
not  confider  them  as  animals,  becaufe  they 
were  without  tails,  notwithftanding  it  is  under 
that  form  they  are  generally  feen,  either  in 
feminal  liquors,  or  infufions  of  animal  or 
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vegetable  fubftances.  He  fays,  in  the  fame 
place,  that  he  was  never  able  to  make  his  de- 
figner  perceive  the  fpermatic  animalcules  of  a 

cod,  which  he  had  fo  often  feen  himfelf, 

“ Non  folum,  fays  he,  ob  eximiam  eorum  exi- 
litatem,  fed  etiam  quod  eorum  corpora  adeo  ef- 
fent  fragilia,  ut  corpufcula  paffim  dirumperen- 
tur  ; unde  fadtum  fuit  ut  nonnifi  raro,  nec  fine 
attentillima  obfervatione,  animadverterem  par- 
ticulas  planas  atque  ovorum  in  morem  longas, 
in  quibus  ex  parte  caudas  dignofcere  licebat  ; 
particulas  has  ovilormes  exiftimavi  animalcula 
effe  dirupta,  quod  particuls  hae  diruptas  qua- 
druplo  fere  viderentur  majores  corporibus  ani- 
malculorum  vivorum.”  When  an  animal  of 
any  kind  ceafesto  live,  it  does  not  then  fudden- 
ly  alter  its  form,  and  from  being  long,  like  a 
thread,  becomes  round  like  a ball  ; neither  does 
it  become  four  times  larger  after  its  death  than 
it  was  before.  Nothing  that  Leeuwenhoek 
fays  here  agrees  with  the  nature  of  animals  ; 
but,  on  the  contrary,  the  whole  correfponds 
with  a kind  of  machine,  which,  like  thofe  of 
a calmar,  empty  themfelves  after  having  per- 
formed their  functions.  But  let  us  purfue 
this  obfervqtion  ; he  fays,  he  has  feen  the  fper- 
matic animals  of  the  cod  in  different  forms, 
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“ multa  apparebant  animalcula  fpha:ram  pel- 
lucidam  reprefentantia  he  hasalfofeen  them 
of  different  fizes,  “ haec  animalcula  minori 
videbantur  mole,  quam  ubi  eadem  antehac  in 
tubo  vitreo  rotundo  examinaveram.” 

There  needs  nothing  more  to  fhew  that 
there  are  no  conflant  and  uniform  fpecies  of 
thefe  animalcules  ; and  that  confequently  they 
are  not  animals,  but  only  organic  particles 
in  motion,  which,  by  their  different  combi- 
nations, take  different  forms  and  fizes.  Thefe 
organic  moving  particles  are  found  in  great 
quantities  in  the  extraft  and  refidue  of  our 
nutriment.  The  matter  which  adheres  to 
the  teeth,  and  which  in  healthy  people  has 
the  fame  fmell  as  the  feminal  liquor,  is  only 
a refidue  of  the  food,  and  a great  number  of 
thefe  pretended  animals  are  alfo  found  there, 
fome  of  which  have  tails,  and  refemble  thofe 
in  the  feminal  liquor.  Mr.  Baker  had  four 
different  kinds  of  them  engraved,  and  which 
were  all  of  a cylindrical  or  oval  make,  or 
globules  with  and  wdthout  tails.  I am  per- 
fuadcd,  after  having  ftri&ly  examined  them, 
that  not  any  of  them  are  real  animals,  but  are 
like  thofe  in  the  feed,  only  living  organical 
parts  of  the  nutriment  which  prefent  them- 
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felves  under  different  forms.  Leeuwenhoek, 
who  did  not  know  how  to  account  for  thefe 
pretended  animals  in  the  matter  which  adhered 
to  the  teeth,  fuppofed  them  to  proceed  from 
certain  food  they  were  previoufly  in,  as  cheefe, 
&c.  but  we  find  them  among  the  teeth  of  thofe 
who  do  not  eat  cheefe,  as  well  as  in  thofe  that 
do  ; befides,  they  have  not  the  leaft  refem- 
blance  to  mites,  nor  the  other  animalcules  feen 
in  rotten  cheefe.  In  another  place  he  fays, 
thefe  animals  of  the  teeth  may  proceed  from 
the  ciftern  water  that  is  drank,  beeaufe  he  ob- 
ferved  animals  like  them  in  dew  and  rain  wa- 
ter, efpecially  in  that  which  ftagnates  upon  lead 
or  tiles  ; but  with  which  we  can  prove  there 
is  not  the  leaft  refemblance. 

Moft  feminal  liquors  dilute  of  themfelves, 
and  liquify  when  expofed  to  the  air  or  a certain 
degree  of  cold ; but  they  thicken  when  a mode- 
rate degree  of  heat  is  communicated  to  them. 
I have  expofed  fome  of  thefe  liquors  to  a very 
intenfe  cold,  as  water  on  the  point  of  freezing, 
but  it  did  no  injury  to  thefe  fuppofed  animals  ; 
they  continued  to  move  with  the  fame  fwiftnefs, 
and  as  long  as  thofe  which  had  not  been  fo  ex- 
pofed, but  thofe  which  had  fuffered  but  a little 
warmth  foon  ceafed  to  move,  beeaufe  the 
liquor  thickened.  If  the  moving  bodies  were 
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animals,  they  were  of  a complexion  and  tem- 
perament quite  different  from  all  others,  to 
whom  a gentle  and  moderate  heat  ftrengthens 
their  powers  and  motions,  which  the  cold  flops 
and  deftroys. 

Notwithftanding  it  may  be  thought  I have 
dwelt  too  long  upon  this  fubjeft,  I cannot  con- 
clude it  without  making  one  remark,  from 
which  fome  ufeful  concluiions  may  be  drawn. 
Thefe  pretended  fpermatic  animals,  which  are 
only  living  organic  particles  of  the  nutriment, 
not  only  exift  in  the  feminal  liquors  of  the 
two  fexes,  and  in  the  refidue  of  the  nutriment 
which  adheres  to  the  teeth,  but  alfo  in  the 
chyle  and  excrements.  Leeuwenhoek  hav- 
ing met  with  them  in  the  excrements  of  frogs, 
and  other  animals,  which  he  differed,  was  at 
firft  very  much  furprifed,  and  not  able  to  con- 
ceive from  whence  thefe  animals  proceeded, 
fo  entirely  like  thofe  he  had  obferved  in  the 
feminal  liquors,  accufes  himfelf  of  having, 
in  differing  the  animal,  opened  the  feminal 
veffels,  and  that  the  feed  had  by  that  means 
been  mixed  with  the  excrements.  But  hav- 
ing afterwards  found  them  in  the  excrements 
of  other  animals,  and  even  in  his  own,  he  no 
longer  knew  to  what  to  attribute  them. 
Leeuwenhoek,  it  is  worthy  remark,  never 
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ir.et  with  them  in  his  own  excrements,  but 
when  they  were  liquid.  Every  time  he  was 
di  (ordered  and  the  ftomach  did  not  perform 
its  functions,  and  was  relaxed,  he  difcovered 
thefe  animalcules ; but  when  the  concodlion 
of  the  food  was  well  performed,  and  the  ex- 
crement was  hard,  there  was  not  a fingle  one, 
although  it  was  diluted  with  water.  This 
feems  perfectly  to  agree  with  all  we  have  be- 
fore advanced : for  when  the  ftomach  and 
inteftines  perform  their  functions,  the  excre- 
ments are  only  the  grofier  parts  of  the  nu- 
triment ; and  all  that  is  really  nutritive  and 
organic  paffes  into  the  veffels  which  ferve  to 
nourifh  the  animal  ; whereas  if  the  ftomach 
and  inteftines  are  not  in  a condition  to  com- 
minute the  food,  then  it  paffes  with  the  in- 
animate parts,  and  v/e  find  the  living  organic 
molecules  in  the  excrements  ; from  whence  it 
may  be  concluded,  that  thofe  which  are  often 
lax  muft  have  lefs  feminal  liquor,  and  be  lefs. 
proper  for  generation,  than  thofe  of  a different 
habit  of  body. 

In  all  I have  faid,  I conftantly  fuppofed  the 
female  furnifhed  a feminal  liquor,  which  was 
as  neceffary  to  generation  as  that  of  the  male. 
I have  endeavoured  to  eftahlifh  in  Chap.  I.  that 

every 


190 


BUFFON  S 


animals,  they  were  of  a complexion  and  tem- 
perament quite  different  from  all  others,  to 
whom  a gentle  and  moderate  heat  (Lengthens 
their  powers  and  motions,  which  the  cold  flops 
and  deftroys. 

Notwithftanding  it  may  be  thought  I have 
dwelt  too  long  upon  this  fubjedl,  I cannot  con- 
clude it  without  making  one  remark,  from 
which  fome  ufeful  conclulions  may  be  drawn. 
Thefe  pretended  fpermatic  animals,  which  are 
only  living  organic  particles  of  the  nutriment, 
not  only  exift  in  the  feminal  liquors  of  the 
two  fexes,  and  in  the  refidue  of  the  nutriment 
which  adheres  to  the  teeth,  but  alfo  in  the 
chyle  and  excrements.  Leeuwenhoek  hav- 
ing met  with  them  in  the  excrements  of  frogs, 
and  other  animals,  which  he  ditfedled,  was  at 
firft  very  much  furprifed,  and  not  able  to  con- 
ceive from  whence  thefe  animals  proceeded, 
fo  entirely  like  thofe  he  had  obferved  in  the 
feminal  liquors,  accufes  himfelf  of  having, 
in  differing  the  animal,  opened  the  feminal 
veffels,  and  that  the  feed  had  by  that  means 
been  mixed  with  the  excrements.  But  hav- 
ing afterwards  found  them  in  the  excrements 
of  other  animals,  and  even  in  his  own,  he  no 
longer  knew  to  what  to  attribute  them. 
Leeuwenhoek,  it  is  worthy  remark,  never 
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met  with  them  in  his  own  excrements,  but 
when  they  were  liquid.  Every  time  he  was 
di (ordered  and  the  ftomach  did  not  perform 
its  functions,  and  was  relaxed,  he  difcovered 
thefe  animalcules ; but  when  the  conco&ion 
of  the  food  was  well  performed,  and  the  ex- 
crement was  hard,  there  was  not  a fingle  one, 
although  it  was  diluted  with  water.  This 
feems  perfectly  to  agree  with  all  we  have  be- 
fore advanced : for  when  the  ftomach  and 
inteftines  perform  their  functions,  the  excre- 
ments are  only  the  grofler  parts  of  the  nu- 
triment ; and  all  that  is  really  nutritive  and 
organic  pafles  into  the  veffels  which  ferve  to 
nourifh  the  animal  ; whereas  if  the  ftomach 
and  inteftines  are  not  in  a condition  to  com- 
minute the  food,  then  it  pafles  with  the  in- 
animate parts,  and  v/e  find  the  living  organic 
molecules  in  the  excrements  ; from  whence  it 
may  be  concluded,  that  thofie  which  are  often 
lax  tnuft  have  lefs  feminal  liquor,  and  be  lefs. 
proper  for  generation,  than  thofe  of  a different 
habit  of  body. 

In  all  I have  faid,  I conftantly  fuppofed  the 
female  furnifhed  a feminal  liquor,  which  was 
as  neceflary  to  generation  as  that  of  the  male. 
I have  endeavoured  toeftablifh  in  Chap.  I.  that 

every 


IQ2 


buffon’s 


every  organized  body  mull  contain  living  orga-> 
nic  particles,  and  I have  endeavoured  to  prove 
Chap.  II.  and  III. that  nutrition  and  reproduc- 
tion operates  by  the  fame  caufe;  that  nutrition 
is  made  by  the  intimate  penetration  of  thefe  or- 
ganic particles  through  each  part  of  the  body, 
and  that  reproduction  operates  by  the  fuperfluity 
of  thefe  fame  organic  particles  collected  together 
from  all  parts  of  the  body  and  depofited  in  ap- 
propriate refervoirs.  I have  explained  in  Chap. 
IV.  how  this  theory  muff  be  underftood  in  the 
generation  of  man  and  animals  which  havefexes. 
Females  then  being  organized  bodieslikemales, 
they  muft  alfo  have  fome  refervoirs  for  the  fu- 
perfluity of  organic  particles  returned  from 
every  part  of  their  bodies.  This  fuperfluity  can- 
not come  there  through  any  other  form  than  that 
of  a liquor,  fince  it  is  an  extract  of  all  parts  of 
the  body  ; and  this  liquor  is  that  to  which  I 
have  given  the  name  of  the  female  femcn. 

This  liquor  is  not,  as  Ariftotle  pretends,  an 
infecund  matter  of  itfelf,  which  enters  neither 
as  matter  nor  form  into  the  bufinefs  of  gene- 
ration, but  as  elfentially  prolific  as  that  of  the 
male,  containing  characteriftical  parts  of  the  fe- 
minine fex,w'hichthe  female  alone  can  produce, 
the  fame  as  the  male  contains  particles  neceflary 
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to  form  the  mafculine  organs ; and  each  of  them 
contains  every  other  organic  particle  that  can 
be  looked  on  as  common  to  both  fexes  ; which 
caufes  that,  by  their  mixture,  the  daughter  may 
refemble  her  father,  and  the  fon  his  mother. 
This  femen  Hippocrates  fays  is  compofed  of 
two  liquors,  the  one  ftrong,  for  the  produdlion 
of  males,  and  the  other  weak,  for  the  produc- 
tion of  females.  But  this  fuppofition  is  too  ex- 
tended ; I do  not  fee  how  it  is  to  be  conceived 
that  a liquor,  which  is  the  extradl  of  every  part 
of  the  female  body,  fhould  contain  particles  for 
the  formation  of  the  male  organs. 

This  liquor  mud  enter  by  fome  way  into  the 
matrix  of  animals  which  bear  and  nourilh  their 
foetus  within  the  body,  and  in  others,  as  in  ovi- 
parous animals,  it  mull;  be  abforbed  by  the  eggs, 
which  may  belookedupon  as  portable  matrixes. 
Each  of  thefe  matrixes  contains  a fmall  drop  of 
this  prolific  liquor  of  the  female,  in  the  part 
that  is  called  the  Cicatrice.  When  there  has 
been  no  communication  with  the  male,  this 
prolific  drop  collects  under  the  form  of  a fmall 
mole  or  mafs,  as  Malpighius  obferves ; but 
when  impregnated  by  that  of  the  male,  it  pro- 
duces a foetus  which  receives  its  nutriment  from 
the  juices  of  the  egg. 

vol,  in.  C c Eggs, 
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Eggs,  inftead  of  being  parts  generally  found 
in  every  female,  are  therefore  only  inftruments 
made  ufe  of  by  Nature  to  ferve  as  the  matrix  in 
females  which  are  deprived  of  that  organ.  In- 
ftead alfo  of  being  a£live  and  eflential  to  the  firft 
fecundation,  they  only  ferve  as  paftive  and  ac- 
cidental parts  for  the  nutrition  of  the  foetus  al- 
ready formed  by  the  mixture  of  the  liquor  of  the 
two  fexes  in  a particular  part  of  this  matrix. 
Inftead  alfo  of  being  exifting  bodies,  inclofed, 
ad  infinitum,  one  within  the  other,  eggs,,  on  the 
contrary,  are  bodies  formed  from  the  fuperfluity 
of  a more  grofs  and  lefs  organic  part  of  the  food- 
than  that  which  produces  the  feminal  and  pro- 
lific liquor;  and  are  in  oviparous  females  fome- 
thing  equivalent,  not  only  to  the  matrix,  but 
even  to  the  menftrua  in  the  viviparous. 

We  fhould  be  perfe&ly  convinced  that  eggs 
are  only  deftined  by  Nature  to  ferve  as  a ma- 
trix in  animals  who  have  not  that  vifcera,  by 
thofe  females  producing  eggs  independent  of 
the  male.  In  the  fame  manner  as  the  matrix 
exifts  in  viviparous  animals,  as  a part  apper- 
taining to  the  female  fex,  hens,  who  have  no 
matrix,  have  eggs  in  their  room,  which  are 
fucceftively  produced  of  themfelves,  and  ne- 
nefiarily  exift  in  the  female  independently  of 
any  communication  with  the  male.  To  pre- 
tend 
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tend  that  the  foetus  is  pre-exifting  in  the  eggs, 
and  that  thefe  eggs  are  contained  ad  infinitum 
within  each  other,  is  nearly  the  fame  as  to  pre- 
tend that  the  foetus  is  pre-exifting  in  the  ma- 
trix, and  that  the  matrix  of  the  firft  female  in- 
clofed  all  that  ever  were  or  will  be  produced. 

Anatomifts  have  taken  the  word  egg  in  feveral 
acceptations  and  meanings.  When  Harvey  took 
for  his  motto,  Omnio  ex  ova,  he  underftood  by 
the  word  egg,  as  applied  to  viviparous  animals, 
the  membrane  which  includes  the  foetus  and  all 
its  appendages  : he  thought  he  perceived  this 
egg,  or  membrane,  form  immediately  after  the 
copulation  of  the  male  and  the  female.  But  this 
egg  does  not  proceed  from  the  ovarium  of  the 
female  ; and  he  has  even  maintained,  that  he 
did  not  remark  the  leaft  alteration  in  this  tef- 
ticle,  &c.  We  perceive  there  is  here  nothing 
like  what  is  commonly  underftood  by  the  word 
Egg,  unlefs  the  figure  of  the  bag  may  be  fuppofi- 
edto  have  fome  refemblance  thereto.  Harvey, 
who  difledled  fo  many  viviparous  females,  did 
fiot,  he  fays,  ever  perceive  any  alteration  in  the 
ovaria ; he  looked  on  them  even  as  fmall  glands, 
perfectly  ufelefs  to  generation*,  altho’  they  un- 
dergo very  remarkable  changes  and  alterations 
C c 2 in 
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in  them,  fince  we  may  perceive  in  cows  the 
glandular  bodies  grow  from  the  fize  of  a mil- 
let feed  to  that  of  a cherry.  This  great  ana- 
tomift  was  led  into  this  error  by  the  fmallnefs 
of  the  glandular  bodies  in  the  fpecies  of  deer, 
to  which  he  principally  paid  his  attention.  C. 
Peyerus,  who  alfo  made  many  experiments  on 
them,  fays,  “ Exigui  quidem  funt  damarum 
tefticuli,  fed  pod  coitum  foecundum,  in  alteru- 
tro  eorum,  papilla,  five  tuberculum  fibrofum, 
Temper  fuccrefcit ; ferofis  autem  praegnantibus 
tanta  accidit  tefticulorum  mutatio,  ut  medio- 
crem  quoque  attentionem  fugere  nequeat  *” 
This  author  imagines,  with  fome  reafon,  that 
the  minutenefs  of  the  tefticles  of  does,  is  the 
caufe  of  Harvey’s  not  having  remarked  the  al- 
terations ; but  he  is  wrong  in  advancing  that 
the  alterations  he  had  remarked,  and  which  had 
efcaped  Harvey’s  notice,  did  not  happen  till 
after  impregnation. 

It  appears  that  Harvey  was  deceived  in  many 
other  effential  points  ; he  alferts  that  the  feed 
of  the  male  does  not  enter  into  the  matrix  of  the 
female,  and  even  that  it  cannot ; yet  Verheyen 
found  a great  quantity  of  the  male  feed  in  the 
matrix  of  a cow,  which  he  diife£ted  fix  hours 

after 
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after  copulation  The  celebrated  Ruyfch 
afferts,  that  having  differed  a woman  who  had 
been  caught  in  the  aft  of  adultery,  and  was 
aftaflinated,  he  found,  not  only  in  the  cavity  of 
the  matrix,  but  alfo  in  the  trunks,  a quantity 
of  the  feminal  liquor  of  the  male  t.  Valifnieri 
affirms,  that  Fallopius  and  other  anatomifts 
had  alfo  difcovered  male  feed  in  the  matrix  of 
many  women.  After  the  pofitive  teftimony  of 
thefe  great  anatomifts,  there  can  remain  no 
doubt  but  Harvey  was  deceived  in  this  impor- 
tant point ; efpecially  when  to  thefe  are  added 
that  of  Leeuwenhoek,  who  found  the  male 
feed  in  the  matrix  of  a great  number  of  fe- 
males of  different  fpecies. 

Harvey  makes  another  error  in  fpeaking  of  an 
abortion  in  the  fecond  month,  where  the  mafs 
was  as  large  as  a pigeon’s  egg,  but  without  any 
foetus  regularly  formed  ; whereas  it  is  main- 
tained by  Ruyfch,  and  many  other  anatomifts, 
that  the  foetus  is  perceptible,  even  to  the  naked 
eye,  in  the  firft  month.  The  Hiftory  of  the 
Academy  mentions  a foetus,  that  was  com- 
pletely formed  in  twenty- one  days  after  im- 
pregnation. If  to  thefe  authorities  we  add  that 

of 
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of  Malpighius,  who  perceived  the  chicken  in 
the  cicatrice,  immediately  after  the  egg  was 
laid  by  the  hen,  we  cannot  doubt  but  that  the 
foetus  is  formed  immediately  after  copulation  ; 
confequently  we  mud  not  pay  any  credit  to 
what  Harvey  fays  on  the  parts  encreafing  one 
after  the  other  by  juxta-pofition,  fince  they  are 
all  didant  from  thefird,  and  gradually  expand 
until  the  whole  is  complete. 

De  Graaf  took  the  acceptation  of  the  word 
egg  in  a quite  different  light  to  Harvey:  he  in- 
fifts  that  the  tedicles  of  women  were  true  ova- 
ries, and  contain  eggs  like  thofe  of  oviparous 
animals,  only  that  they  are  much  fmaller,  do 
not  quit  the  body,  and  are  never  detached  till 
after  impregnation,  when  they  defeend  from  the 
ovary  into  the  horns  of  the  matrix.  The  ex- 
periments of  Dc  Graaf  have  contributed  mod 
to  edablifh  the  exidence  of  thefe  pretended  eggs, 
which  yet  is  not  at  all  founded ; for  this  famous 
anatomid  is  deceived,  fird  by  midaking  the 
veficles  of  the  ovarium  for  eggs,  whereas  they 
are  infeparable  from  it,  form  parts  of  its  fub- 
ftance,  and  are  filled  with  a kind  of  lymph. 
Secondly,  he  is  alfo  deceived  when  he  confiders 
the  glandular  bodies  to  be  the  covering  of  thofe 
eggs  or  veficles;  for  it  is  certain,  by  Malpi- 
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ghius’s,  Valifnieri’s,  and  my  own  obfervations, 
that  the  glandular  bodies  neither  furround  nor 
contain  one  of  thofe  vehicles.  Thirdly,  he  is 
deceived  Fill  more  when  he  fuppofes  the  glan- 
dular body  is  never  formed  till  after  fecunda- 
tion; as  they  are  invariably  found  in  every  female 
who  has  attained  the  age  of  puberty.  Fourthly, 
he  is  no  lefs  deceived  when  he  believes  that  the 
globules  which  hefawin  the  matrix,  and  which 
contained  the  foetuffes,  were  the  fame  vehicles, 
or  eggs,  which  had  fallen  from  the  ovarium, 
and  which,  he  remarks,  were  become  ten  times 
fmaller  than  they  were  in  the  ovary.  This  re- 
mark alone,  one  would  imagine,  fhould  have 
made  him  perceive  his  error.  Fifthly,  he  is 
wrong  in  faying  that  the  glandular  bodies  are 
only  the  coverings  of  the  fecundated  eggs,  and 
that  the  number  of  coverings,  or  empty  folli- 
cles, always  anfwer  to  the  number  of  foetuffes. 
This  affertion  is  entirely  contraTy  to  truth  ; 
for  on  the  tefticles  of  all  females  we  find  a 
greater  number  of  glandular  bodies,  or  cica- 
trices, than  there  are  productions  of  foetuffes, 
and  they  are  alfo  found  in  thofe  which  have 
never  brought  forth.  To  this  we  may  add, 
that  neither  he,  Verheyen,  nor  any  other  per- 
fon,  have  ever  feen  thefe  eggs,  much  lefs  thefe 
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pretended  coverings,  on  which  they  have  not- 
withstanding eftablifhed  their  fyftem. 

Malpighius,  who  perceived  the  growth  of 
the  glandular  bodies  in  the  female  tefticles, 
was  deceived  when  he  thought  he  had  feen  the 
egg  in  their  cavities,  fince  they  contain  only 
liquor  ; nor  indeed  has  any  thing  like  an  egg 
ever  been  difeovered. 

Valifnieri,  who  was  not  deceived  in  fa£ls, 
has  yet  drawn  falfe  conclufions  in  aflerting, 
that  although  neither  himfelf  nor  any  anato- 
mift  in  whom  he  could  confide,  ever  found  the 
egg  in  the  cavity  of  the  glandular  body,  yet  it 
muft  there  exift. 

Let  us,  therefore,  examine  what  may  be 
fairly  called  the  real  difeoveries  of  thefe  na- 
turalifts.  Graaf  was  the  firft  who  perceived 
there  were  alterations  in  the  female  tefticles  ; 
and  he  had  reafon  to  affirm,  they  were  parts 
efiTential  and  neceftary  to  generation.  Mal- 
pighius demonftrated  that  thefe  alterations 
wrere  occafioned  by  the  glandular  bodies  which 
grew  to  perfect  maturity,  afterwards  they  be- 
come flaccid,  obliterated,  and  left  only  a flight 
cicatrice  remaining.  Valifnieri  has  placed 
this  difeovery  in  a very  clear  light  ; he  has 
fhewn  that  thefe  glandular  bodies  are  found 
in  the  tefticles  of  every  female  ; that  they 
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are  augmented  confiderably  in  the  feafon  of 
love,  that  they  increafe  at  the  expence  of  the 
lymphatic  veficles  of  the  tefticles,  and  that  at 
the  time  of  their  maturity  they  were  hollow 
and  filled  with  liquor.  This,  then,  is  all  that 
can  be  reduced  to  truth  on  the  fubjedt  of  the 
pretended  ovaries  and  eggs  of  viviparous  ani- 
mals. What  muft  we  conclude  therefrom  ? two 
things  appear  very  evident ; the  one,  that  there 
does  not  exift  any  eggs  in  the  female  tefticles ; 
the  other,  that  there  exifts  a liquor  in  the  vefi- 
cles of  the  tefticle,  and  in  the  cavity  of  the 
glandular  bodies.  We  have  demonftrated  by 
the  preceding  experiments,  that  this  laft  liquor 
is  the  true  feed  of  the  female,  fmce  it  contains, 
like  that  of  the  male,  fpermatic  animals,  or  ra- 
ther organic  moving  particles. 

We  muft  therefore  now  be  allured,  that  fe- 
males have,  as  well  as  males,  a feminal  liquor. 
After  all  that  has  been  advanced,  we  cannot 
doubt  that  the  feminal  liquor  is  thefuperfluity  of 
the  organic  nutriment,  which  is  fent  back  from 
all  parts  of  the  body  into  the  tefticles  and  femi- 
nal veficles  of  the  males,  and  into  the  tefticles 
and  glandular  bodies  of  females.  This  liquor, 
which  ilfues  by  the  nipple  of  the  glandular 
bodies,  continually  fprinkles  the  horns  of  the 
vol.  hi.  D d matrix, 
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matrix,  and  may  eafily  procure  admiflion  ei- 
ther by  the  fu&ion  of  the  membrane  of  thefc 
horns,  or  by  the  little  opening  which  is  at  the 
upper  extremity,  and  thus  enter  into  the  ma- 
trix ; but  in  the  fuppofition  of  thefe  pretended 
eggs,  which  were  ten  or  twenty  times  larger 
than  the  opening  of  the  horns  of  the  matrix* 
wre  cannot  comprehend  how  they  could  enter 
therein. 

The  liquor  emitted  by  females,  when  they 
are  excited,  and  which,  according  to  De  Graaf, 
ifiues  from  the  neck  of  the  matrix,  and  the  ori- 
fice of  the  urethra,  may  be  a fuperabundant 
portion  of  the  feminal  liquor  which  continually 
diftils  from  the  glandular  bodies  on  the  trunks 
of  the  matrix.  But  poflibly  this  liquor  may  be  a 
fecretion  of  another  kind,  and  perfectly  ufelefs 
ingeneration.  To  decide  this  queftion  obferva- 
tions  with  a microfcope  are  requifite  ; but  all 
experiments  are  not  permitted  even  to  philofo- 
phers.  I can  only  fay, that  I am  inclined  to  believe 
that  the  fame  fpermatic  animals  would  be  met 
with  in  this  liquor  as  in  that  of  the  glandular  bo- 
dies. I can  quote  an  Italian  doftor  on  this  fub- 
je£t,  who  made  this  obfervation  with  attention, 
and  which  is  thus  related  by  Valifnieri : “ Ag- 
“ guigne  il  lodato  fig.  Bono  d’avergli  anco 
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veduti  (animali  fpermatici)  in  queda  linfa  o 
“ fiero,  diro  cofi  voluttuofo,  che  nel  tempore 
“ dell’  amorofa  zuffa  fcappa  dalle  femine  libi- 
“ dinofe,  fenza  che  ft  potelTe  fofpetare  che  fof- 
“ ferodi  que  del’mafchio,  &c.”  If  this  circum- 
ftance  is  true,  as  I do  not  doubt,  it  is  certain 
that  this  liquor  is  the  fame  as  that  found  in  the 
glandular  bodies,  and  that  confequently  it  is 
the  true  feminal  liquor  : and  although  anato- 
mifts  have  not  difcovered  the  communication 
between  the  vacuities  of  De  Graaf  and  the  tef- 
ticles,  that  does  not  prevent  it,  being  once  in 
the  matrix,  from  ifluing  out  by  the  vacuities 
about  the  exterior  orifice  of  the  urethra. 

From  hence  we  muft  conclude  th.at  the  moft 
abandoned  women  will  be  the  leaft  fruitful, 
becaufe  they  emit  that  liquor  which  ought  to 
remain  in  the  matrix  for  the  formation  of  the 
foetus.  Thus  we  fee  why  common  proftitutes 
feldorn  have  children,  and  why  women  in  hot 
countries,  where  they  have  ftronger  defires  than 
in  the  cold,  are  much  lefs  fertile  ; but  we  fhall 
have  occafion  to  fpeak  of  this  hereafter. 

It  is  natural  to  think  that  the  feminal  liquor 
of  the  male  or  female  would  not  be  fertile  but 
when  it  contains  moving  bodies  ; neverthelefs 
that  is  ftill  a queftion,  and  I Ihould  be  led  to 
D d 2 think, 
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think,  as  there  are  different  Rates  of  this  li- 
quor, that  in  which  thefe  organic  particles  are 
feen  in  motion  is  not  abfolutely  neceiTary  for 
the  purpofe  of  generation.  The  Italian  phy- 
fician  above  quoted  never  perceived  fpcrmatic 
animals  in  his  fem.cn  tilt  he  had  attained  a mid- 
dling age,  although  he  w s father  of  fcveral 
children  before,  and  continued  to  have  them 
afterwards. 

Thefe  fpermatic  bodies,  which  move,  may 
be  looked  upon  as  the  firff  afi'emblages  of  the 
organic  molecules  which  proceed  from  every 
part  of  the  body  ; when  a quantity  of  them 
colle&  they  may  be  perceived  with  the  micro- 
fcope  ; but  if  they  collect  only  in  a fmall  quan- 
tity the  body  which  they  form  will  be  too  mi- 
nute to  be  perceived,  and  in  this  cafe  we  (hall 
not  be  able  to  diltinguifh  any  of  the  feminal 
liquor.  A very  long  continuation  of  obferva- 
tions  would  be  neceffary  to  determine  what  can 
be  the  caufc  of  all  the  differences  remarked  in 
the  Rates  of  this  liquor. 

I can  affert,  from  having  often  tried  it,  that 
by  infufing  the  feminal  liquors  in  water  clofely 
corked,  at  the  end  of  three  or  four  days  an  infi- 
nite multitude  of  moving  bodies  will  be  found, 
although  the  feminal  liquors  had  no  motion  on 
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being  firft  taken  from  the  body  of  the  animal. 
Flefh,  blood,  chyle,  urine,  nay  all  animal  or  ve- 
getable fubftances,  contain  organic  particles, 
which  move  at  the  end  of  fome  days  in  an  in- 
fufion  of  water  ; they  appear  to  a£t  and  move 
nearly  in  the  fame  manner,  and  though  pro- 
duced from  different  bodies  are  perfe&ly  fimi- 
lar,  without  any  of  them  having  a power  pe- 
culiar to  themfelves.  If  thefe  bodies  muft  ab- 
folutely  be  termed  animals,  it  muft  be  allowed 
they  are  fo  imperfeft  that  they  ought  to  be 
looked  upon  as  the  outlines  of  them,  or  rather  as 
bodies  fimply  compofed  of  particles  the  molt 
eflential  to  the  exiftence  of  an  animal  ; for  na- 
tural machines,  fuch  as  thofe  found  in  the  roe 
of  a calmar,  although  they  put  themfelves  in 
a&ion  at  certain  times,  are  certainly  not  ani- 
mals, although  they  are  organized,  a£ting,  and, 
as  I may  fay,  living  beings. 

If  it  is  once  allowed  that  the  produftions  of 
Nature  follow  in  an  uniform  order,  and  ad- 
vance by  imperceptible  degrees  and  links,  we 
fhall  have  no  difficulty  in  conceiving  there  are 
organic  bodies  exifting,  which  belong  neither 
to  animals,  vegetables,  nor  minerals. 

It  is  certain,  however,  that  all  animals  and 
vegetables  contain  an  infinity  of  organic  living 
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molecules.  Thefe  molecules  fucceflively  take 
different  forms,  and  different  degrees  of  motion 
and  activity,  according  to  different  circum- 
ftances.  They  are  in  a much  greater  number 
in  the  feminal  liquor  of  both  fexes,  and  in  the 
germs  of  plants,  than  in  other  parts  of  the  ani- 
mal or  vegetable.  There  exifts  then  a living 
fubflance  in  animals  and  vegetables,  common 
to  both,  and  which  fubflance  is  neceffary  to  their 
nutrition.  An  animal  procures  nutriment  from 
an  animal  or  vegetable  fubflance,  and  the  ve- 
getable can  likewife  be  nourifhed  from  an 
animal  or  vegetable  in  a decompofed  flate. 
This  nutritive  fubflance,  common  to  both,  is 
always  living,  always  aflive,  and  produces  an 
animal  or  vegetable,  as  it  finds  an  internal 
mould  or  an  analogous  matrix,  as  we  have 
explained  in  the  firfl  chapters  ; but  when  this 
adlive  fubflance  colle&s  in  great  abundance 
in  thofe  parts  where  it  can  unite,  it  forms  in 
the  animal  body  other  living  creatures,  fuch  as 
the  taper- worm,  afcarides,  and  worms,  which 
are  fometimes  found  in  the  veins,  in  the  finus 
of  the  brain,  in  the  liver,  &c.  Thefe  kinds  of 
animals  do  not  owe  their  exiflence  to  the  ani- 
mals of  the  fame  fpecies,  and  we  may  there- 
fore fuppofe  they  are  produced  by  this  organic 
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matter  when  it  is  extravafated,  or  is  too  abun- 
dant for  the  ladteal  veffels  to  abforb.  We 
(hall  hereafter  have  occafion  to  examine  more 
largely  the  nature  of  thofe  worms,  and  many 

other  animals  which  are  formed  in  a fimilar 

\ 

manner. 

When  this  organic  matter,  which  may  be 
looked  on  as  an  univerfal  feed,  is  colledted  in 
any  great  quantity,  as  in  the  feminal  liquor, 
and  in  the  mucilaginous  parts  of  the  infufion  of 
plants,  its  firft  effedl  is  to  vegetate,  or  rather 
to  produce  vegetating  beings.  Thefe  zoo- 
phytes fwell,  extend,  ramify,  and  produce  glo- 
bules, ovals,  and  other  fmall  bodies,  of  different 
figures,  which  have  all  a kind  of  animal  life,  a 
progrellive  motion,  which  is  often  very  fwift, 
and  fometimes  very  flow.  Thefe  globules 
themfelves  decompofe,  change  their  figures, 
and  become  fmaller;  and  in  proportion  as  they 
diminifh  in  fize  the  rapidity  of  their  motion 
augments. 

I have  fometimes  thought  that  the  venom  of 
the  viper,  and  other  adtive  poifons,  even  that 
of  the  bite  of  a mad  dog,  might  poflibly  be 
this  adtive  matter  too  rarefied  ; but  I have  not 
as  yet  had  time  to  make  the  experiments  which 
I had  projedted  on  this  matter,  as  well  as  on 
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drugs  ufed  in  medicine  ; all  that  I can  at  prc- 
fent  afcertain  is,  that  all  infufions  of  the  mod 
a£tive  drugs  fwarmwith  moving  bodies,  which 
form  therein  in  much  lefs  time  than  in  other 
fubftances. 

Almoft  all  microfcopic  animals  are  of  the 
fame  nature  asthe  organized  bodies  which  move 
in  the  feminal  liquor,  and  in  the  infufions  of 
vegetables  and  the  flefh  of  animals;  the  eel-like 
bodies  in  flour,  vinegar,  and  water,  in  which 
lead  has  been  foaked,  are  beings  of  the  fame 
nature  as  the  firft,  and  have  a like  origin. 


VARIETIES  IN  THE  GENERATION  OF  ANIMALS. 


HE  matter  which  ferves  for  the  nutrition 


and  reprodu&ion  of  animals  and  vege- 
tables is  therefore  the  fame  ; it  is  a produftive 
and  univerfal  fubftance,  compofed  of  organic 
molecules,  and  whofe  union  produces  orga- 
nized bodies.  Nature  always  works  on  the 
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fame  fund,  which  is  inexhauftible,  but  the 
means  (he  employs  to  (lamp  its  value  are  dif- 
ferent, and  thefe  differences,  or  general  agree- 
ments, deferve  attention,  becaufe  it  is  from 
thence  we  mil  ft  derive  our  reafons  to  account 
for  exceptions  and  particular  varieties. 

In  general  large  animals  are  lefs  productive 
than  fmall.  The  whale,  elephant,  rhinoceros, 
camel,  horfe,  the  human  fpecies,  &c.  only  pro- 
duce one,  and  very  feldom  two,  at  a birth  ; 
whereas  fmall  animals,  as  rats,  herrings,  in- 
feds,  &c.  produce  a great  number  at  a time. 
Does  not  this  difference  proceed  from  there 
being  more  food  required  to  fupport  a large 
body  than  to  nourifh  a fmall  one,  and  from 
hence  the  former  has  lefs  fuperfluous  organic 
particles,  which  would  convert  into  femen, 
than  the  former  ? It  is  certain  that  fmall  ani- 
mals eat  more  in  proportion  than  large  ones  ; 
but  it  is  likewife  probable  that  the  prodigious 
multiplication  of  the  fmall  animals,  as  bees, 
flies,  and  other  infeCls,  may  be  attributed  to 
their  being  endowed  with  very  fine  and  flender 
limbs  and  organs,  by  which  they  are  in  a con- 
dition to  chufe  what  is  moft  fubftantial  and 
organic  in  the  vegetable  or  animal  matters 
from  whence  they  derive  their  nutriment.  A 
vol.  m.  E e bee, 
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bee,  who  lives  on  the  pureft  parts  of  flower3, 
certainly  receives  more  organic  particles  in  pro- 
portion than  a horfe  who  feeds  on  the  grofler 
parts  of  vegetables,  hay,  &c.  The  horfe  pro 
duces  but  one  at  one  time,  whereas  the  bee 
will  bring  forth  three  thoufand. 

Oviparous  animals  are  in  general  fmaller 
than  the  viviparous,  and  produce  alfo  more  at 
a birth.  The  duration  of  the  foetus  in  the 
matrix  of  viviparous  animals  likewife  oppofes 
their  increafe,  nor  can  there  be  any  new  gene- 
ration take  place  during  geftation,  or  while 
they  are  fuckling  their  young,  whereas  ovipa- 
rous animals  produce  at  the  fame  time  both 
matrix  and  foetuffes,  which  they  call:  out  of 
the  body,  and  are  therefore  almoft  always  in  a 
ftate  of  reproduction  ; and  it  is  well  known 
that  by  preventing  a hen  from  fetting,  and 
largely  feeding,  the  number  of  her  eggs  will 
be  confiderably  increafed.  If  hens  ceafe  to 
lay  when  they  fit  it  is  becaufe  they  have  ceafed 
to  feed  ; and  it  is  the  fear  left  their  eggs  fhould 
not  produce  which  caufes  them  not  to  quit 
their  nefts  but  once  a day,  and  that  for  a very 
fhorttime,  during  which  they  take  a little  nu- 
triment, but  not  one  tenth  part  of  what  they 
take  at  other  times. 
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Animals,  which  produce  but  a fmall  number 
at  a time,  acquire  the  chief  part  of  their 
growth  before  they  are  fit  for  engendering, 
whereas  thofe  which  multiply  numeroufly  ge- 
nerate before  they  have  received  half  their 
growth.  The  human  fpecies,  the  horfe,  the 
afs,  the  goat,  and  the  ram,  are  not  able  to  en- 
gender until  they  have  obtained  nearly  the 
whole  of  their  growth.  It  is  the  fame  with 
pigeons  and  other  birds,  who  lay  but  a few 
eggs  ; but  thofe  which  produce  in  great  num- 
bers, as  poultry,  fifh,  &c.  engender  much  fooner. 
A cock  is  capable  of  engendering  at  the  age  of 
three  months,  when  he  has  not  attained  a third 
part  of  his  growth  ; a fifh , which  at  the  end 
of  twenty  years  will  weigh  thirty  pounds,  en- 
genders in  the  firft  or  fecond  year,  when  per- 
haps it  does  not  weigh  half  a pound.  But 
exadt  obfervations  on  the  growth  and  duration 
of  the  life  of  fifh  are  ftill  wanting  : their  age 
may  be  nearly  known  by  examining  the  an- 
nual layers  of  their  fcales  ; but  we  are  not 
certain  how  far  that  may  extend.  I have  feen 
carp  in  the  Comte  de  Maurepas’  canals,  at  his 
caftle  at  Pont  Chartrain,  which  were  faid  to 
be  150  years  old,  and  they  appeared  as  brifk 
and  lively  as  the  common  carp.  I will  not 
E e 2 fay, 
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fay,  with  Leeuwenhoek,  that  filh  are  immor- 
tal, or  at  leaft  can  never  die  with  age  ; all  mult 
perilh  in  time,  that  is,  all  which  have  a begin- 
ning, a birth,  mult  arrive  to  an  end  or  death  ; 
but  filh,  living  in  an  uniform  element,  and 
being  fheltercd  from  the  viciflitudes  and  all 
the  injuries  of  the  air,  mult  live  a longer  time 
in  the  fame  Hate  than  other  animals,  efpecially 
if  thefe  vicilTitudes  of  the  air  be,  as  a great 
philofopher  aflerts,  the  principal  caufes  of  the 
deftru&ion  of  living  beings.  But  what  mult 
contribute  to  the  long  duration  of  their  life  is, 
that  their  bones  are  fofter  than  thofe  of  other 
animals,  and  do  not  harden  with  age.  The 
bones  of  filh  lengthen,  and  grow  thick  without 
taking  any  more  folidity  ; whereas  the  bones 
of  other  animals  continually  increafe  in  hard- 
nefs  and  denfity,  until  at  length,  being  abfo- 
lutely  full,  the  motion  of  their  fluid  ceafes,  and 
death  enfues.  In  their  bones  the  repletion  or 
obftruftion,  which  is  the  caufe  of  natural 
death,  is  formed  by  fuch  flow  and  infenfible 
degrees,  that  filh  mud  require  much  time  .to 
arrive  at  what  we  call  old  age. 

All  quadrupeds  covered  with  hair  are  vivi- 
parous; all  thofe  covered  with  fcales  oviparous. 
May  we  not  then  believe  that  in  oviparous 
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quadrupeds,  a much  lefs  wafte  is  made  by  tran- 
fpiration,  than  the  cloathing  of  fcales  retains  ; 
whereas  in  animals  covered  with  hair  this 
tranfpiration  is  more  free  and  abundant  ? and 
is  it  not  partly  by  this  fuperabur.dance  of  nu- 
triment, which  cannot  be  carried  off  by  tran- 
fpiration, that  thofe  animals  multiply  fo  abun- 
dantly, and  are  enabled  to  go  fo  long  without 
food  ? All  birds  and  all  infefts  that  fly  are  ovi- 
parous, excepting  fome  kinds  of  flies  which 
bring  forth  their  young  alive.  Thefe  flies 
have  no  wings  at  their  birth,  but  they  Ihoot 
out  and  grow  by  degrees,  and  which  they  can- 
not ufe  before  they  are  at  full  growth.  Scaly 
fiflt  are  likewife  oviparous  ; as  are  all  reptiles 
which  have  no  legs,  fuch  as  fnakes  and  differ- 
ent kinds  of  ferpents  ; they  change  their  flcins 
which  is  compofed  of  fmall  fcales.  The  viper 
is  only  a flight  exception  to  the  general  rule, 
for  it  is  not  truly  viviparous,  as  it  produces 
eggs,  from  which  the  young  are  hatched  ; it  is 
certain  this  is  performed  in  the  body  of  the 
mother,  who  inftead  of  calling  thofe  eggs, 
like  other  oviparous  animals,  fhe  retains  and 
hatches  them  in  her  own  body.  The  fala- 
mander,  in  which  eggs  and  young  ones  are 
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found  at  the  fame  time,  as  obferved  by  M.  de 
Maupertuis,  is  an  exception  of  the  fame  kind 
in  oviparous  quadrupeds. 

Moft  animals  are  perpetuated  by  copulation ; 
yet  many  birds  feem  only  ftrongly  to  comprefs 
the  females ; indeed  the  oftrich,  crane,  and  fome 
few  others  are  fo  well  fupplied  as  to  leave  in- 
tromiflion  no  ways  equivocal.  Male  fifh  ap- 
proach the  female  in  the  fpawning  time  ; they 
feem  even  to  rub  their  bellies  againft  each 
other,  for  the  male  often  turns  upon  its  back 
to  meet  the  belly  of  the  female  ; but  the  ne- 
ceffary  part  for  copulation  does  not  cxift  in 
them  ; and  the  male  fifh  approaches  the  female 
only  to  emit  the  liquor  in  their  milts  on  the 
eggs,  which  the  female  then  depofits ; and  it 
feems  rather  to  be  attracted  by  the  eggs  than 
the  female  ; for  when  fhe  ceafes  throwing  out 
the  eggs,  he  inftantly  forfakes  her,  and  with 
eagernefs  purfues  the  eggs,  which  the  dream 
carries  away,  or  that  the  wind  difperfes.  Male 
fifh  may  be  feen  to  pafs  and  repafs  every  fpot 
where  eggs  are  depofited  feveral  times.  It  is 
certainly  not  for  the  love  he  bears  the  female 
that  all  thefe  motions  are  made,  becaufe  it  is 
not  to  be  prefumed  he  always  knows  her ; often 
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being  feen  to  emit  his  liquor  on  all  eggs  that  he 
comes  near,  and  that  often  before  he  has  met 
with  the  female  to  which  they  belonged. 

There  are  therefore  animals,  diftinguifhed 
by  fexes,  which  have  proper  parts  for  copula- 
tion, and  fome  which  are  deficient  in  them  ; 
others,  as  fnails,  have  both,  and  the  two  fexes 
in  the  fame  individual ; others,  as  vine-fretters, 
have  no  fex,  and  engender  in  themfelves  fepa- 
rately  ; although  they  couple  together  when 
they  pleafe,  we  cannot  determine  whether  that 
is  a conjunction  of  fexes  ; if  it  is  fo,  we  mull 
fuppofe  that  Nature  has  included  in  this  fmall 
individual  more  faculties  for  generation  than  in 
any  other  kind  of  animal,  and  that  it  not  only 
has  the  power  of  reproducing  diftinctly,  but 
alfo  the  means  of  multiplying  by  the  commu- 
nication of  another  individual. 

■ But  whatever  difference  takes  place  in  ge- 
neration, Nature,  by  a new  production,  pre- 
pares the  body  for  it,  and  which,  whether  ma- 
nifefted  outwardly,  or  concealed  internally,  al- 
ways precedes  generation.  The  ovaries  of  ovi- 
parous animals,  and  the  tefticles  of  female  vivi- 
parous animals,  before  thefeafonof  impregna- 
tion, experience  a confiderable  change.  Ovi- 
parous animals  produce  eggs,  which  at  firft  are 
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attached  to  the  ovaries,  by  degrees  they  encreafe 
in  fize,  until  they  fall  into  the  canal  of  the  ma- 
trix, where  they  acquire  their  white,  mem- 
branes, and  fhell.  This  production  has  marks 
of  the  fecundity  of  the  female,  and  without 
which  generation  cannot  be  performed  : fo  in 
viviparous  females  there  are  always  one  or 
more  glandular  bodies  on  the  tefticles,  which 
by  degrees  grow  under  the  membrane  that  fur- 
rounds  them  ; thefe  glandular  bodies  enlarge 
and  pierce,  or  rather  impel  and  lift  up  the 
membrane  of  the  tefticle  ; when  their  maturity 
is  complete,  a fmall  flit  or  feveral  fmall  holes- 
appear  at  their  extremities,  by  which  the  femi- 
nal  liquor  efcapes,  and  falls  into  the  matrix  : 
thefe  glandular  bodies  are  new  prodixftions  that 
precede  generation,  and  without  which  there 
would  not  be  any. 

In  males  there  is  alfo  a fimilar  change  which 
always  precedes  their  capacity  for  generating. 
In  oviparous  animals  a great  quantity  of  liquor 
fills  a confiderable  refervoir,  and  which  refer- 
voir  itfelf  is  fometimes  formed  every  year  ; as 
in  the  calmar  and  fome  other  fifti.  The  tef- 
ticles of  birds  fwell  furprifingly  juft  preceding 
their  amorous  feafon.  In  viviparous  males,  the 
tefticles  alfo  fwell  confiderably  in  thofe  who 
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have  feafons,  and  in  general  there  is  a fwelling 
and  an  extenfion  of  the  genital  members  in  all 
fpecies,  which,  although  it  be  external,  mull 
be  regarded  as  a new  production  neceflarily 
preceding  generation. 

In  the  body  of  every  animal,  male  or  female, 
new  productions  are  formed  which  precede  ge- 
neration ; and  when  there  is  no  real  production 
there  is  always  a fwelling,  and  confiderable  ex- 
tenfion in  fome  of  the  parts.  There  are  fpe- 
cies in  which  this  new  production  is  not  only 
manifeft,  but  even  the  whole  body  feems  to  be 
renewed  before  generation  can  be  performed  ; 
as  is  the  cafe  with  infects  whofe  various  meta- 
morphofes  feern  to  be  only  for  the  purpofe  of 
generating ; for  the  growth  of  the  animal  is 
completed  before  it  is  transformed.  It  ceafes 
from  taking  nutriment,  has  no  organs  for  ge- 
neration, no  means  of  converting  the  nutritive 
particles,  of  which  they  abound,  into  eggs  or 
feminal  liquor,  and  therefore  this  fuperfluity 
unites  and  moulds  itfelf  at  firft  into  a form  fome- 
thing  like  that  of  the  original.  The  caterpillar 
becomes  a butterfly,  becaufe,  for  thefe  reafons, 
it  is  unable  to  produce  fmall  organized  beings 
like  itfelf ; the  organic  particles,  always  aftive, 
take  another  form,  by  uniting,  whofe  figure  an- 
vol.  hi.  F f fwers 
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fwers  in  part,  and  even  in  efTential  conftitution 
to  that  of  the  caterpillar,  but  in  which  the  or- 
gans of  generation  are  developed,  and  may  re- 
ceive and  tranfmit  the  organic  particles  of  the 
nutriment  which  forms  the  eggs,  and  the  in- 
dividuals of  the  fpecies.  The  individuals 
which  proceed  from  the  butterfly  ought  not 
to  be  butterflies,  becaufe  the  nutriment,  from 
whence  the  organic  particles  proceed,  was 
taken  while  in  the  form  of  caterpillars  ; the 
produce  therefore  mud  be  fimilar,  and  not 
butterflies,  which  is  only  an  occafional  pro- 
duction of  the  fuperabundant  nutriment ; a 
method  adapted  by  Nature  to  accomplilh 
the  purpofes  of  generation  in  thefe  fpecies, 
as  by  the  glandular  bodies  and  milts  in  other 
animals. 

When  the  fuperabundant  quantity  of  orga- 
nic nutriment  is  not  great,  as  in  man  and  molt 
large  animals,  generation  is  not  made  till 
the  growth  of  the  animal  is  nearly  complete, 
and  then  it  is  confined  to  the  production  of  a 
fmall  number  of  individuals.  When  thefe 
particles  are  more  abundant,  as  in  many  kinds 
of  birds,  and  in  oviparous  Allies,  generation 
is  completed  before  the  animal  has  received 
its  full  growth,  and  their  production  of  indi- 
viduals 
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viduals  is  very  numerous.  When  the  quantity 
of  particles  is  {till  greater,  as  in  infedts,  it  firft 
forms  a large  organic  body,  which,  though  re- 
taining the  eflential  conftitution  of  its  original, 
differs  in  many  parts,  as  the  butterfly  from  the 
caterpillar,  but  fhortly  produces  an  aftonifhing 
number  of  young,  fimilar  in  form  to  the  ani- 
mal which  feledted  the  nutriment.  When  the 
fuperabundance  is  greater  ftill,  and  when  at 
the  fame  time  the  animal  has  the  neceflary  or- 
gans for  generation,  as  the  vine-fretter,  it  im- 
mediately produces  a generation  in  every  indi- 
vidual, and  afterwards  a transformation,  like 
other  infedts.  The  vine-fretter  becomes  a fly, 
but  cannot  produce  any  thing,  becaufe  it  is 
only  the  remainder  of  the  organized  particles 
which  had  not  been  made  ufe  of  in  the  produc- 
tion of  the  young. 

Almoft  every  animal  except  man  has  ftated 
times  for  generation.  Spring  is  marked  out 
for  birds.  Carp,  and  many  kinds  of  fifh,  fpawn 
in  June  and  Auguft.  Barbel,  and  other  kinds, 
in  fpring.  Cats  have  three  feafons,  in  January, 
May,  and  September.  Roebucks,  in  De- 
cember. Wolves  and  Foxes,  in  January. 
Horfes  in  fummer.  Stags  in  September  and 
Odlober  ; and  almoft  all  infedts  generate  in 
F f 2 autumn  ; 
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autumn  ; thefe  lad  feem  to  be  totally  exhauft- 
ed  by  generation,  and  die  a fhort  time  after. 
Other  animals,  though  not  exhaufted,  become 
extremely  lean  and  very  weak,  and  require  a 
confiderable  time  to  repair  the  lofs  which  is 
made  of  the  organic  fubftance.  Others  are 
exhaufted  ftill  lefs,  and  are  foon  reftored  to  an 
engendering  ftate  ; while  man  is  fcarcely  in  the 
leaft  affedted  ; his  lofs  is  fpeedily  repaired,  and 
therefore  may  be  faid  to  be  at  all  times  in  a 
ftate  for  propagation  ; all  which  depends  folely 
on  the  particular  conftru&ion  of  the  animal 
organs.  The  grand  limits  Nature  has  placed 
in  the  mode  of  exiftence  are  equally  confpi- 
cuous  in  the  manner  of  receiving  and  digefting 
the  food,  in  the  manner  of  retaining  it  in  or 
excluding  it  from  the  body,  and  in  the  means 
by  which  the  organic  molecules,  neceffary  for 
reprodu&ion,  are  extra&ed.  In  a word,  we 
fhall  find  throughout  all  nature,  that  all  what 
can  be,  is. 

The  fame  difference  exifts  in  the  time  of 
female  geftation  ; fome,  as  mares,  carry  their 
young  eleven  Or  twelve  months  ; others,  as 
women,  cows,  &c.  nine  months  ; others,  as 
foxes,  wolves,  &rc.  five  months  ; bitches,  nine 
weeks  ; cats,  fix  weeks  ; rabbits,  thirty-one 
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days.  Mod  birds  come  out  of  the  egg  at  the 
end  of  twenty-one  days  ; though  fome,  as  ca- 
nary birds,  hatch  in  thirteen  or  fourteen  days. 
The  variety  is  as  great  here  as  in  every  thing 
elfe  relative  to  animals.  The  largeft  animals 
which  produce  only  few,  are  thofe  which  go 
the  longeft  with  young ; this  ftill  more  con- 
firms what  we  have  already  faid,  that  the  quan- 
tity of  organic  food  is  in  proportion  lefs  in 
large  than  in  fmall  animals  ; for  it  is  from  the 
fuperfluity  of  the  mother’s  food  that  the  foetus 
derives  what  is  necefTary  to  the  growth  and 
expanfion  of  its  parts,  and  fince  this  expanfion 
demands  much  more  time  in  large  than  in 
fmall  animals,  it  is  a proof  that  the  quantity 
of  matter  which  contributes  is  not  fo  abundant 
in  the  firft  as  in  the  laft. 

There  is,  therefore,  an  infinite  variety  in 
animals,  with  refpeCt  to  the  time  and  manner 
of  geltation,  engendering,  and  bringing  forth  ; 
and  this  variety  is  found  even  in  the  caufes  of 
generation  ; for  although  the  general  principle 
of  production  is  this  organic  matter  common 
to  all  that  lives  or  vegetates,  the  manner  in 
which  the  union  is  made,  mud  have  infinite 
combinations,  which  mult  all  proceed  from 
the  fource  of  new  productions.  My  experi- 
ments 
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riments  clearly  demonftrate,  that  there  are  no 
pre-exiiiing  germs,  and  at  the  fame  time  prove 
that  the  generation  of  animals  and  vegetables 
is  not  equivocal  ; there  are,  perhaps,  as  many 
beings,  either  living  or  vegetating,  which  are 
produced  by  the  fortuitous  aflemblage  of  or- 
ganic molecules,  as  by  a conftant  and  fucceflive 
generation.  It  is  to  thofe  productions  we 
fhould  apply  the  axiom  of  the  ancients,  “ Cor- 
ruptio  unius,  generatio  alterius.”  The  cor 
ruption  and  compofition  of  animals  and  vege- 
tables produce  an  infinite  number  of  organized 
bodies ; fome,  as  thofe  of  the  calmar,  form 
only  kinds  of  machines,  which  although  very 
fumple,  are  exceedingly  adlive  ; others,  as  the 
fpermatic  animalcules,  feem  by  their  motion, 
to  imitate  animals ; others  imitate  vegetables  by 
their  manner  of  growing  and  extending;  there 
are  others,  as  thofe  of  blighted  corn,  which  may 
be  made  to  live  and  die  alternately,  and  as  often 
as  we  pleafe  ; there  are  ftill  others,  even  in  great 
quantities,  which  are  at  firft  kinds  of  vege-r 
tables,  afterwards  become  fpecies  of  animals, 
then  return  again  to  vegetables,  and  fo  on  al- 
ternately. There  is  a great  appearance,  that 
the  more  we  fhall  obferve  this  race  of  orga- 
nized beings,  the  more  we  fliall  difeover 
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varieties,  always  fo  much  the  more  lingular  as 
they  are  the  more  remote  from  our  light,  and 
from  the  varieties  of  other  animals  that  have 
already  become  known  to  us. 

For  example,  fpurred  barley,  which  is  pro- 
duced by  an  alteration  or  decompofition  of  the 
organic  fubftance  of  the  grain,  is  compofed  of 
an  infinity  of  little  organized  bodies,  like  to 
eels.  By  infufing  the  grain  for  ten  or  twelve 
hours  in  water,  we  find  them  to  have  a remark- 
able twirling,  and  a flight  progrelfiye  motion  ; 
when  almoft  dry  they  ceafe  to  move,  but  by 
adding  frefh  water  their  motion  returns.  The 
fame  effects  may  be  produced  for  months,  or 
even  years  ; infomuch  that  we  can  make  thefe 
little  machines  a£t  as  often  and  as  long  as  we 
pleafe  without  deftroying  them,  or  their  lofing 
any  of  their  power  or  a&ivity.-  Their  threads 
will  fometimes  open,  like  the  filaments  of  fe- 
men,  and  produce  moving  globules ; we  may 
therefore  fuppofe  them  to  be  of  the  fame  na- 
ture, only  more  fixed  and  folid. 

Eels,  in  pafte  made  with  flour,  have  no 
other  origin  than  the  union  of  the  organic 
particles  of  the  molt  eflential  parts  of  the 
grain  : the  firft  which  appear  are  certainly  not 
produced  by  many  others  ; yet,  although  they 
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have  not  been  engendered,  they  engender 
others.  Bv  cutting  them  with  the  point  of  a 
lancet,  we  may  perceive  fmall  eels  come  from 
their  bodies  in  great  numbers  ; the  body  of  the 
animal  appears  to  be  only  a fheath  or  bag 
which  contains  a multitude  of  other  little 
animals,  which  perhaps  are  themfelves  only 
fheaths  of  the  fame  kind,  in  which  the  or- 
ganic matter  aflimilates,  and  takes  the  form 
of  eels. 

There  requires  a great  number  of  obferva- 
tions  to  be  made  to  eftablifh  clalfes  and  races 
between  fuch  fingular  beings,  which  are  at 
prefentfo  little  known  ; there  are  fome  which 
may  be  regarded  as  real  Zoophytes  which 
vegetate,  and  at  the  fame  time  appear  to  twirl 
and  move  like  animals.  There  are  fome 
that  at  firft  appear  to  be  animals,  which  af- 
terwards join  and  form  kinds  of  vegetables. 
A little  attention  to  the  decompofition  of 
a grain  of  wheat  infufed  in  water  will  elu- 
cidate all  I have  afierted.  I could  add  more 
examples,  but  I have  related  thefe  only  to 
point  out  the  varieties  there  are  in  generation. 
There  are  certainly  organized  beings  which 
we  regard  as  animals,  but  which  are  not  en- 
gendered by  others  of  the  fame  kind  ; there. 
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are  fome  which  are  only  a kind  of  machines, 
whofe  adtion  is  limited  to  a certain  effect,  and 
which  can  a£t  but  once  in  fuch  a certain  time, 
as  thofe  in  the  calmar ; and  there  are  others,  as 
we  have  juft  remarked,  which  we  can  caufe  to 
adt  as  long  and  as  often  as  we  pleafe.  There 
are  vegetating  beings  which  produce  animated 
bodies,  as  the  filaments  of  the  human  feed, 
from  whence  the  active  globules  fpring,  and 
which  move  by  their  own  powers.  In  the  cor- 
ruption, fermentation,  or  rather  the  decompo- 
fition  of  animal  and  vegetable  fubftances,  there 
are  organized  bodies  which  are  real  animals, 
and  can  propagate  their  like,  although  they 
have  not  been  fo  produced.  The  limits  of 
thefe  varieties  are  perhaps  ftill  greater  than  we 
can  imagine.  We  may  extend  our  ideas,  and 
exert  every  effort  to  reduce  the  effects  of  Na- 
ture to  certain  points,  and  clafs  her  produc- 
tions to  certain  claffes,  yet  an  infinite  number 
of  links  will  always  efcape  us. 
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CHAPTER  X. 


ON  THE  FORMATION  OF  THE  FOETUS. 


IT  appears  to  be  clearly  afcertained  by  the 
experiments  of  Verheyen,  who  in  one 
of  them  found  the  feed  of  a bull  in  the 
matrix  of  a cow  ; and  by  thofe  of  Ruyfch, 
Fallopius,  Leeuwenhoek,  and  many  others, 
who  perceived  the  male  femen  in  the  uterus 
of  women,  and  numberlefs  other  animals, 
that  the  feminal  liquor  of  the  male  enters  by 
fome  means  into  the  matrix  of  the  female.  It 
is  probable,  that  in  the  time  of  copulation 
the  orifice  of  the  matrix  opens  to  receive  the 
feminal  liquor,  but  if  that  is  not  the  cafe,  the 

a&ive 
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a&ive  and  prolific  fubftance  of  this  liquor,  may 
penetrate  the  membranes  of  the  matrix  ; for 
the  feminal  liquor  being,  as  we  have  proved, 
almoft  all  compofed  of  organic  molecules, 
which  are  in  great  motion,  and  extremely 
minute,  they  may  pafs  acrofs  the  coat  of  the 
clofeft  membranes,  and  penetrate  thofe  of  the 
matrix  with  the  greateft  facility. 

What  proves  that  the  active  part  of  this 
liquor  may  not  only  pafs  through  the  pores  of 
the  matrix,  but  even  penetrate  its  fubftance,  is 
the  fudden  change  that  immediately  takes  place 
after  conception.  The  menfes  are  fupprefled, 
the  matrix  becomes  fofter,  fwells,  and  appears 
inflamed.  All  thefe  alterations  can  only  hap- 
pen by  the  action  of  an  external  caufe  ; by  the 
penetration  of  fome  part  of  the  feminal  liquor 
into  the  fubftance  even  of  the  matrix.  This 
penetration  not  only  operates  on  the  external 
furface  of  the  matrix,  but  on  all  the  other  parts 
of  which  this  vifcera  is  compofed,  like  that  pe- 
netration by  which  nutrition  and  expanfion  is 
produced. 

We  fhall  be  eafily  perfuaded  that  it  is  fo, 
when  we  confider  that  the  matrix,  during  the 
time  of  geftation,  not  only  augments  in  bulk 
but  alfo  in  quantity  of  matter,  and  that  it  has 
G g 2 a kind 
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a kind  of  life  or  vegetation,  which  is  continually 
increafing  till  the  time  of  delivery  ; for  if  the 
matrix  was  only  a pouch,  a deflined  receptacle 
to  receive  the  feed  and  contain  the  foetus,  it 
would  extend  and  grow  thin  in  proportion 
as  the  foetus  increafed  in  fize  ; but  in  reality 
the  matrix  not  only  extends  in  proportion 
as  the  foetus  grows  larger,  but  receives  at  the 
fame  time  a thick  nefs  and  folidity.  This 
augmentation  is  a real  growth,  like  the  cx- 
panfion  of  the  body  in  young  animals,  which 
can  only  be  produced  by  the  intimate  penetra- 
tion of  the  organic  molecules  analogous  to  the 
fubdancc  of  the  parts  : and  as  this  expanfion 
of  the  matrix  never  happens  but  after  impreg- 
nation, we  cannot  doubt  its  being  produced  by 
the  liquor  of  the  male,  efpecially  as  the  expan- 
fion takes  place  before  the  foetus  has  fufficient 
bulk  to  dilate  it. 

It  feems  certain,  by  my  experiments,  that 
the  female  has  a feminal  liquor  which  com- 
mences to  be  formed  in  the  tefficles,  and  is 
completed  in  the  glandular  bodies  : this  liquor 
diftills  through  the  fmall  holes,  at  the  extremi- 
ties of  thefe  bodies ; and  may,  like  that  of  the 
male,  enter  into  the  matrix  in  two  different 
manners,  either  by  thefe  holes  at  the  extremi- 
ties 
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ties,  or  through  the  membraneous  coat  of  the 
matrix. 

Thefe  feminal  liquors  are  both  extracts  from 
all  parts  of  the  body,  and  in  the  mixture  of  them 
there  is  every  thing  necefiary  to  form  a certain 
number  of  males  and  females ; and  the  more  the 
animal  abounds  with  this  liquor,  and  the  more 
that  abounds  with  organic  molecules,  the 
greater  is  their  number  of  young  ; as  we  have 
already  remarked  is  the  cafe  with  the  fmall  ani- 
mals, and  diminilhes  in  the  large. 

But  to  purl'ue  our  fubjedt  with  greater  atten- 
tion, we  fhall  firft  examine  the  particular  for- 
mation of  the  human  foetus,  and  afterwards 
return  to  the  other  animals.  In  the  human 
fpecies,  as  well  as  in  large  animals,  the  feminal 
liquors  of  the  male  and  female  do  not  contain 
a great  abundance  of  organic  molecules,  and 
therefore  feldom  produce  more  than  one  at  a 
time  : the  foetus  is  a male,  if  the  number  of 
the  organic  molecules  of  the  male  predomi- 
nates in  the  mixture,  and  a female  if  the  con- 
trary ; and  it  refembles  the  father  or  the  mo- 
ther as  they  happen  to  abound  in  the  mixture 
of  the  two  liquors. 

I conceive,  therefore,  that  the  feminal  li- 
quor of  both  are  two  matters  equally  adlive 

and 
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and  neceflary  for  generation  ; and  this  I think 
is  fufficiently  proved  by  my  experiments,  fincc 
I have  feen  the  fame  moving  bodies  in  the  one 
as  the  other.  I perceived  that  the  liquor  of 
the  male  enters  into  the  matrix,  where  it  meets 
with  that  of  the  female  : that  they  have  a per- 
fedt  analogy,  and  are  both  not  only  compofed 
of  fimilar  parts  by  their  form,  but  alfo  in  their 
motions  and  actions  ; as  we  have  remarked  in 
Chap.  vi. 

By  the  mixture  of  thefe  two  liquors  I con- 
ceive the  adtivity  of  the  organic  molecules  of 
each  is  flopped,  and  that  the  adtions  of  one 
counterbalance  that  of  the  other,  infomuch  that 
each  particle  ceafing  to  move,  remains  in  the 
place  mod  analogous  to  itfelf,  and  that  they 
will  naturally  take  the  fame  pofition,  and  will 
difpofe  themfelves  in  the  fame  order  they  held 
in  the  animal  body  ; thofe  that  came  from  the 
head  will  arrange  themfelves  in  the  head  of  the 
foetus,  thofe  of  the  back  the  fame,  and  fo  of 
every  other  part ; confequently  they  will  form 
a fmall  organized  being,  in  every  thing  like  the 
animal  from  which  they  arc  extradled. 

It  muft  be  obferved  that  this  mixture  of  or- 
ganic molecules  of  the  two  fexes  contains  fi- 
milar 
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milar  and  different  particles  ; the  fimilar  ones 
are  thofe  which  have  been  extracted  from  every 
part  common  to  both  fexes.  The  different 
particles  are  thofe  which  have  been  extrafted 
from  the  parts  whereby  the  fexes  are  diftin- 
guifhed  ; thus  there  is,  in  this  mixture,  double 
the  number  of  organic  molecules  to  form  the 
head,  or  the  heart,  or  fuch  other  parts  common 
to  both,  whereas  there  are  only  what  are  re- 
quifiteto  form  the  parts  of  the  fex.  Now  the 
fimilar  particles  may  act  upon  each  other  with- 
out being  difordered,  and  colleft  together  as  if 
they  had  been  extrafted  from  the  fame  body  ; 
but  the  diflimilar  parts  cannot  aft  on  each  other, 
nor  unite  together,  becaufe  they  have  not  any 
relation  ; hence  thefe  particles  will  prefervc 
their  nature  without  mixture,  and  will  fix  of 
themfelves  the  firft,  without  the  need  of  being 
penetrated  by  the  others.  Thus  the  molecules 
proceeding  from  the  fexual  parts  will  be  the 
firft  fixed,  and  all  the  reft  which  are  common 
to  both,  will  afterwards  fix  indifcriminately, 
whether  they  are  thofe  of  the  male  or  female, 
and  form  an  organized  being  wdiich,  in  its 
fexual  parts,  will  perfeftly  referable  its  father, 
if  it  is  a male,  and  its  mother  if  a female  ; but 
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which  may  refemble  one  another,  or  both,  in 
ail  the  other  parts  of  the  body. 

It  feems  to  me  that  if  this  was  well  under- 
flood, we  fhall  in  a great  meafure  be  enabled 
to  anfwer  the  objeftions  made  to  the  fentiments 
of  Ariltotle,  and  which  might  alfobe  advanced 
againft  this  fyftem.  This  queftion  is,  Why 
each  individual,  male  and  female,  does  not 
produce  of  itfelf  an  animal  of  its  own  fex  ? It 
muft  be  acknowledged  this  queftion  feems  to 
carry  weight  with  it  ; but  having  reflefted  a 
long  time  on  this  fubject  I think  I have  found 
an  anfwer,  and  which  I fhall  endeavour  to 
explain. 

It  is  certainly  evident,  from  what  we  have 
faid  in  the  preceding  chapters,  and  the  experi- 
ments we  have  defcribed,  that  reproduction  is 
effected  by  the  union  of  organic  molecules  re- 
turned from  each  part  of  the  body  of  the  animal, 
or  vegetable,  into  one  or  many  common  refer- 
voirs ; and  that  they  are  the  fame  molecules 
which  ferve  for  nutriment  and  expanfion  of  the 
body.  This  rppears  to  me  to  have  been  fo 
clearly  proved,  that  I apprehend  nofcruple  can 
remain  as  to  the  foundation  of  theTheory ; but 
I admit  there  may  be  fome  reafon  to  alk,  Why 
each  animal  and  vegetable  does  not  produce  its 
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own  likenefs,  fince  each  individual  returns  from 
every  part  of  its  body,  and  collects  in  a common 
refervoir  all  the  organic  molecules  necelfary 
for  the  formation  of  a fmall  organized  being  ? 
Why  then  is  not  this  organized  being  formed? 
and,  Why  in  almoft  every  animal  is  a mixture 
of  a liquor  of  the  two  fexes  required  to  pro- 
duce an  animal  ? If  I content  myfelf  with  an- 
fwering,  that  in  almoft  all  vegetables,  and  all 
kinds  of  animals  which  multiply  by  cutting, 
that  it  appears  the  defign  of  Nature  that  each 
individual  ffiould  increafe  its  own  fpecies,  and 
that  we  muft  regard  as  an  exception  to  this 
rule,  the  ufe  which  is  made  of  the  fexes  in  the 
other  kind  of  animals  ; it  may  be  faid,  that  the 
exception  is  more  univerfal  than  the  rule  itfelf. 
This  difficulty  will  be  very  little  weakened,  if 
we  were  to  fay  that  each  individual  perhaps 
would  produce  its  like,  if  it  had  proper  organs, 
and  contained  the  necelfary  matter  towards  the 
nutriment  of  the  embryo ; becaufe  females  have 
both  this  matter  and  organs,  and  yet  do  not 
produce  either  male  or  female  foetus  without 
the  intervention  of  the  male  ; which  interven- 
tion of  fexes  in  all  animals  is  effential  and  ab- 
folutely  necelfary. 

Although  the  tefticles  and  feminal  veficles  of 
a man  contain  all  the  necelfary  molecules  to 
vol,  hi.  H h form 
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form  a male,  yet  the  local  eftablifhment  and  ar- 
rangement of  thefe  molecules  cannot  be  made, 
becaufe  the  effect  of  an  union  is  prevented  by 
the  continual  circulation  of  the  feed  both  by  ab- 
forption,  and  the  action  of  the  new  organic  mole- 
cules which  conftantly  come  into  this  refervoir 
from  all  parts  of  the  body.  The  fame  circum- 
ftances  taking  place  with  the  organic  mole- 
cules of  the  female,  is  an  evident  reafon  why 
neither  can  produce  of  themfelves,  becaufe 
when  the  feminal  liquors  of  the  male  and  female 
are  mixed,  they  have  more  analogy  to  each 
other,  than  with  the  parts  of  the  body  of  the 
female  where  the  mixture  is  performed.  By 
admitting  of  this  explication,  it  may  be  afked, 
Why  the  common  mode  of  generation  in  ani- 
mals does  not  agree  with  it  ; for,  upon  that 
fuppofition,  each  individual  would  produce  like 
fnails,  and  impregnate  each  other,  and  each  in- 
dividual receiving  the  organic  molecules  the 
other  furnifhed,  the  union  would  be  made  of 
itfelf,  and  by  the  foie  power  of  the  affinity  of 
thefe  molecules  among  themfelves?  I own,  if 
it  was  by  this  caufe  alone  the  organic  mole- 
cules could  unite  it  would  be  natural  to  con- 
clude, that  the  fhorteft  mode  to  perform  the  re- 
production of  animals,  would  be  to  give  to  one 
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individual  both  fexes.  But  it  is  quite  contrary 
to  the  general  rule  purfued  by  Nature,  as  this 
manner  of  generation  is  confined  to  fnails,  and 
a fmall  number  of  other  animals.  This  an- 
fwer  cannot  be  faid  to  fully  fatisfy  the  queftion, 
as  it  merely  fuppofes  the  male  does  not  pro- 
duce, as  it  cannot  receive  any  thing  from  the 
female,  and  that  having  befides  no  proper  vif- 
cera  to  contain  and  nourifh  the  foetus. 

We  may  alfo  fuppofe  that  the  a&ivity  of  the 
organic  molecules,  in  the  femen  of  one  indivi- 
dual, has  need  of  being  counterbalanced  by  the 
aftivity  or  force  of  thofe  of  another  individual, 
in  order  to  fix  and  bring  them  into  a kind  of 
equilibrium,  a ftate  of  reft  highly  neceftary  to 
the  formation  of  the  animal ; and  that  this  adli- 
vity  in  the  organic  molecules  can  only  be  coun- 
terbalanced by  there  being  a contrary  adlion  in 
thofe  which  come  from  the  male,  and  thofe 
proceeding  from  the  female  ; fo  that,  in  this 
fenfe,  all  living  or  vegetating  beings  muft  have 
two  fexes,  conjointly  and  feparately,  to  produce 
their  refemblances.  But  this  anfwer  is  too  ge- 
neral to  be  entirely  clears  neverthelefs,  if  we 
pay  attention  to  all  the  phenomena,  we  fhall 
find  fome  explanation  refqlting  therefrom.  The 
mixture  of  thefe  two  liquors  produces  not  only 
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a male  or  female  fetus,  but  alfo  other  organiz- 
ed bodies,  which  have  a kind  of  growth  or  ex- 
panfion.  The  placenta,  membranes,  &c.  are 
produced  at  the  fame  time  as  the  fetus.  There 
are,  therefore,  in  the  feminal  liquor  of  the 
male  or  female,  or  in  the  mixture  of  both,  not 
only  organic  molecules  neceftary  for  the  pro- 
duction .of  the  fetus,  but  alfo  thofe  which  form 
the  placenta  and  membranes.  We  know  not 
from  whence  thefe  molecules  come,  fince  there 
is  no  part  of  the  body,  either  of  the  male  or  fe- 
male, from  which  they  could  be  fent  back. 
From  hence  it  feems  it  muft  be  admitted,  that 
the  molecules  of  the  feminal  liquors  of  each 
being  alike  aCtive,  form  organized  bodies  every 
time  they  can  fix,  by  afting  mutually  one  on 
the  other  : that  the  particles  employed  to  form 
a male  will  be  thofe  of  the  mafeuline  fex, 
which  will  fix  the  firft,  and  form  the  fexual 
parts  ; and  that  thofe  common  to  both  fexes 
will  then  fix  indifferently  to  form  the  reft  of 
the  body,  and  that  the  placenta  and  membranes 
are  then  formed  from  the  fuperabundant  par- 
ticles, which  have  not  been  ufed  to  form  the 
foetus;  if,  as  we  fuppofe,  the  foetus  is  a male, 
then  there  remains  to  form  the  placenta  and 
membranes  all  the  organic  particles  peculiar 
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to  the  feminine  fex  which  have  not  been  em- 
ployed ; and  alfo  all  thofe  of  both  which  fhall 
not  have  entered  the  compofition  of  the  foetus, 
and  which  cannot  be  lefs  than  one  half.  So 
likewife,  if  the  foetus  is  a female,  the  fame 
abundance  will  be  left  for  the  formation  of  the 
placenta  and  membranes,  and  the  whole  ef- 
fe&s  be  the  fame,  excepting  it  will  have  the 
fuperfluity  of  the  male,  inftead  of  that  of  the 
female. 

But  it  may  be  faid  that  in  that  cafe  the  pla- 
centa and  membranes  ought  to  become  another 
foetus,  which  would  be  a female,  if  the  firft 
was  a male,  and  a male  if  the  firft  was  a fe- 
male ; for  the  firft  having  confumed  the  orga- 
nic molecules  of  the  fexual  parts  of  only  one  in- 
dividual, and  half  thofe  common  to  both,  there 
remains  all  the  molecules  of  the  fexual  parts 
of  the  other  individual,  and  the  other  half  of 
thofe  common  to  both.  To  this  I anfwer,  that 
the  firft  union  of  the  organic  molecules  pre- 
vents a fecond,  at  leaft  under  a fimilar  form  ; 
that  the  foetus,  being  the  firft  formed,  exercifes 
anexternal  power,  which  diforders  the  arrange- 
ment of  the  other  organic  molecules,  pre- 
vents the  formation  of  a fecond  fcetus,  and 

throws 


238 


buffon’s 


throws  them  into  a Hate  from  which  the  form 
of  the  placenta  and  membranes  refult. 

We  are  affured  by  the  experiments  and  ob- 
servations we  have  made,  that  every  living 
being  contains  a great  quantity  of  living  and 
adtive  molecules.  The  life  of  the  animal  or  ve- 
getable appears  to  be  only  the  refult  of  all  the 
young  lives  (if  that  expreflion  is  permitted  me) 
of  each  of  thefe  a&ive  molecules,  whofe  life  is 
primitive,  and  appears  impoffible  to  bedeltroy- 
ed.  We  have  found  thefe  living  molecules 
in  every  living  or  vegetating  being,  and  are 
allured  that  they  are  alike  necellary  for  nu- 
trition, and  confequently  for  the  reprodu£tion 
of  animals  or  vegetables.  It  is  not  then  diffi- 
cult to  conceive,  that  a certain  number  of  thole 
molecules  united  Ihould  compofe  a living 
being.  Each  of  thefe  particles  pollefling  ani- 
mation, an  alfemblage  of  them  mull  be  en- 
dowed with  life,  and  thus  thefe  living  organic 
molecules,  being  common  to  all  living  beings, 
they  necelfarily  form  any  particular  animal  or 
vegetable,  according  as  they  are  arranged. 
Now  this  arrangement  abfolutely  depends  on 
the  form  of  the  individuals  which  furnilh 
thofe  molecules.  If  they  arc  furnilhed  by  an 

animal, 


NATURAL  HISTORY. 


239 


animal,  they  will  arrange  under  the  form  of 
an  individual  like  to  it,  exactly  as  they  were 
arranged  when  they  ferved  for  the  expaniion 
of  the  animal  ilfelf ; but  mult  we  not  then 
fuppofe,  that  this  arrangement  cannot  be  made 
either  in  animals  or  vegetables,  but  by  the 
means  of  a kind  of  bafe,  round  which  the 
molecules  might  unite  to  form  the  foetus  ? 
Now  it  is  plain  this  balls  is  furnifhed  by  par- 
ticles peculiar  to  the  different  fexes,  as  I llvall 
explain. 

While  the  molecules  of  either  fex  remain 
by  themfelves,  their  action  produces  no  effect, 
bccaufe  they  are  without  any  oppolition  from 
any  different  kind  of  particles;  but  when  thefe 
molecules  are  mixed,  then  there  are  diilimilar 
parts,  and  thofe  ferve  tor  the  bale  and  point 
of  reft  to  the  other  molecules,  and  fix  their 
activity. 

In  this  fuppofition  that  the  organic  mole- 
cules, which,  in  the  mixture  of  the  feminal 
liquors  of  the  two  individuals,  reprefent  the 
fexual  parts  of  the  male,  can  alone  ferve  for  a 
bafe  to  the  organic  molecules  proceeding  from 
every  part  of  the  female,  and  thofe  peculiar 
to  the  female  fex  as  a bafe  to  them  which  are 
extracted  from  the  male,  we  might  conclude, 
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that  the  fexual  parts  of  the  male  infant  is  form- 
ed of  the  organic  molecules  of  the  father,  and 
from  thofe  of  the  mother,  for  the  reft  of  the 
body  : and  that,  on  the  contrary,  the  female 
partakes  of  her  mother  only  in  fex,  and  takes 
the  reft  of  its  body  from  its  father.  Boys, 
therefore,  ought,  excepting  the  parts  of  the 
fex,  to  have  a greater  refemblance  to  their 
mother  than  to  their  father,  and  girls  more  to 
the  father  than  to  the  mother  but  this  con- 
fequence  is  not,  perhaps,  conformable  to  ex- 
perience. 

By  confidering,  under  this  point  of  view, 
generation  by  fexes,  we  fhould  conclude  it  to 
be  the  molt  general  mode  of  reproduction,  as 
it  is  in  fact.  Beings,  whofe  organization  is 
the  moft  complete,  as  animals,  whofe  bodies 
compofe  a whole,  which  can  neither  be  fepa- 
rated  nor  divided,  and  whofe  powers  are  con- 
centered to  one  fingle  point,  can  only  repro- 
duce by  this  mode  ; becaufe  they  contain  only 
particles  which  refemble  each  other,  and  whofe 
union  can  only  be  made  by  different  par- 
ticles, furnifhedby  another  individual.  Thofe 
where  organization  is  lefs  perfect,  as  that  of 
vegetables,  whofe  bodies  may  be  divided  and 
feparated  without  being  deftroyed,  can  be  re- 
produced 
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produced  by  other  modes.  Firft,  becaufe  they 
contain  diffimilar  particles  ; fecondly,  becaufe’ 
their  forms  not  being  fo  determinate  and  fixed 
as  that  of  animals,  the  particles  may  fupply 
the  functions  of  each  other,  and  change  ac- 
cording to  circumftances  ; as  we  fee  roots  be- 
come branches,  and  Ihoot  out  leaves  when  ex- 
pofed  to  the  air,  which  caufes  that  the  vege- 
table particles  obtain  a local  eftablifhment,  be- 
come fixed,  and  are  enabled  to  multiply  by  va- 
rious modes. 

It  will  be  the  fame  with  animals,  whofe  or- 
ganization is  lefs  perfedl,  as  the  frefh  water 
polypus,  and  others,  which  can  reproduce  by 
divifion  of  their  parts.  Thefe  organized  beings 
are  not  fo  much  a fingle  animal,  as  a number 
united  under  one  common  covering,  as  trees 
are  compofed  of  a multiplicity  of  young  trees, 
(fee  Chap.  11.)  Pucerons,  which  engender  fing- 
ly,  alfo  contain  dillimilar  particles,  fince  after 
producing  their  young  they  change  into  flies, 
which  do  not  produce  at  all.  Snails  com- 
municate mutually  thefe  dillimilar  particles, 
and  afterwards  they  both  produce.  Thus,  in 
all  known  matters  of  generation,  we  fee  that 
the  requifite  union  of  organic  particles  can 
only  be  made  by  the  mixture  of  different  par- 
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tides,  which  ferve  as  a bails  capable  of  fixing 
their  motions. 

If  to  the  idea  of  the  word  Sex  we  give  all 
the  extent  here  fuppofed,  we  ihall  fay  that 
fexes  are  found  throughout  all  nature ; for  then 
fex  will  mean  only  the  parts  which  furnifh  the 
organic  particles,  different  from  the  common 
particles,  and  which  muff  ferve  as  a fixed  point 
for  their  union.  But,  enough  of  reafoning  on 
a queftion  that  can  be  at  once  refolved,  by  fay- 
ing, that  God  having  created  fexes,  it  neceffa- 
rily  follows  that  animals  fhould  reproduce  by 
their  connexion.  In  fad,  we  are  not  made, 
as  I have  formerly  faid,  to  give  a reafon  for 
every  why.  We  are  not  in  a ftate  of  explain- 
ing why  Nature  almoft  throughout  her  works 
makes  ufe  of  fexes  for  the  reprodudion  of  ani- 
mals, or  why  fexes  exift;  we  ought,  therefore, 
to  content  ourfelves  with  reafoning  on  what 
is  ; on  things  as  they  are,  fince  we  cannot  go 
beyond,  by  forming  fuppofitions  which  will 
remove  us  from  the  fphere  we  ought  to  con- 
tain ourfelves  in,  and  to  which  the  fmall  extent 
of  our  knowledge  is  limited. 

Quitting,  therefore,  all  doubtful  conjedures, 
I fhall  reft  on  fads  and  obfervations.  I find 
that  the  reprodudion  of  beings  is  formed  in 
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many  different  manners ; but  at  the  fame  time 
I clearly  perceive,  that  it  is  by  the  union  of 
the  organic  particles  fent  back  from  every  part 
of  the  individual,  that  the  reproduction  of  ve- 
getables and  animals  are  effected.  I am  cer- 
tain of  the  exigence  of  thefe  organic  and  active 
molecules  in  the  feminal  liquors  of  male  and 
female  animals  and  feed  of  vegetables  ; and 
cannot  doubt  but  every  fpecies  of  reproduction 
is  accomplifhed  by  the  union  of  thefe  organic 
molecules.  Nor  can  I doubt,  that  in  the  ge- 
neration of  animals,  and  particularly  in  that  of 
man,  that  the  male  and  female  particles  mix 
in  the  formation  of  the  foetus,  fince  we  fee  in- 
fants which  refemble  both  father  and  mother; 
and  what  confirms  this  conclufion  is,  that  thofe 
parts  common  to  both  fexes  mix  promifcu- 
oufly  ; whereas  thofe  never  mix  which  repre- 
fent  the  fexual  parts.  For  we  every  day 
fee  children  with  eyes  like  the  father,  and  the 
forehead  and  mouth  like  the  mother ; but  we 
never  find  a like  mixture  of  the  fexual  parts  ; 
it  never  happens  that  they  have  the  tefticles 
of  the  father,  and  the  vagina  of  the  mother, 
for  even  the  fact  of  hermaphrodites  is  very 
doubtful. 
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In  the  parts  of  generation  of  the  two  fexes 
in  the  human  fpecies  there  is  fo  much  refem- 
blance,  and  fo  fingular  a conformity,  that  we 
might  be  inclined  to  think  thofe  which  appear 
fo  different  externally,  are  at  bottom  the  fame 
organs,  only  more  or  lefs  developed  ; this  was 
the  opinion  of  the  ancients,  and  M.  Dau- 
benton’s  ideas  on  the  fubject  appeared  to  me 
very  ingenious. 

The  formation  of  the  foetus  is,  then,  made 
by  the  union  of  the  organic  particles  contained 
in  the  mixture  of  the  feminal  liquor  of  both 
fexes  ; this  union  produces  the  local  eftablifh- 
ment  of  the  particles,  which  determines  them 
to  arrange  themfelves  as  they  were  in  the  indi- 
viduals which  furnifhed  them  ; infomuch  that 
the  molecules,  which  proceed  from  the  head, 
cannot,  by  virtue  of  thefe  laws,  place  them- 
felves in  the  legs,  or  any  other  part  of  the 
foetus.  All  thefe  molecules  mull  be  in  motion 
when  they  unite,  and  in  a motion  which  muff 
caufe  them  to  tend  to  a kind  of  centre,  about 
which  the  union  is  made.  This  centre,  or 
fixed  point,  which  is  necefTary  to  the  union 
of  the  molecules,  and  which,  by  its  re-action 
and  inertia,  fixes  the  activity  and  deflroys 
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the  motion,  is  probably  the  firft  affemblage  of 
the  molecules  which  proceed  from  the  fexual 
parts  of  the  other  individual ; they  mud  arrange 
under  the  form  of  an  organized  body  which 
will  not  be  another  foetus,  for  the  reafons  we 
have  before  given  #. 

On  the  whole,  I conceive  there  are  organic 
particles  of  the  fexual  parts,  which  ferve  as  a 
fixed  point,  or  a centre  of  union,  around  which 
all  the  other  parts  that  form  the  embryo  collect. 
I fpeak  of  it  only  as  probable  ; but  as  they  are 
the  only  particles  which  differ,  I have  thought 
it  more  natural  to  imagine,  that  it  is  around 
thefe  different  particles  the  union  is  formed 
than  thofe  which  are  common  to  both  fexes. 

We  have  before  obferved,  that  thofe  who 
have  imagined  the  heart  was  the  firft  formed 
are  deceived : thofe  who  fay  it  is  the  blood  are 
no  lefs  fo  ; all  is  formed  at  the  fame  time.  If 
we  only  confult  obfervation,the  chicken  is  feen 
in  the  egg  before  it  has  been  fat  upon  ; we  per- 
ceive the  fpine  of  the  back  and  the  head,  and 
at  the  fame  time  the  appendages  which  form 
the  placenta.  I have  opened  a great  number  of 

eggs 

* In  this,  as  in  fome  other  places,  our  Author  has  gone  into 
a diffufe  repetition  which  we  have  confidered  unnecellary  and 
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eggs  before  and  after  incubation  ; and  I am 
convinced,  by  my  fight,  that  the  chicken  cxifls 
entirely  in  the  middle  of  the  cicatrice,  the  mo- 
ment it  comes  from  the  body  of  the  hen.  The 
heat  communicated  to  it  by  incubation,  only 
expands  the  parts  by  fetting  the  liquors  in  mo- 
tion ; but  it  is  not  pofiible  to  determine  which 
parts  of  the  foetus  are  fixed  in  the  inflant  of 
formation. 

I have  always  faid  that  the  organic  molecules 
were  fixed,  and  that  their  uniting  was  caufed 
only  by  their  lofs  of  motion.  This  appears  to 
me  certain  : for  if  we  feparately  examine  the 
feminal  liquor  of  the  male  and  female,  we  {hall 
fee  an  infinity  of  fmall  bodies  in  great  motion, 
but  being  mixed,  their  motion  is  infiantly  fuf- 
pended,  and  heat  is  necefTary  to  renew  their  ac- 
tivity ; for  the  chicken  which  exiftsin  the  centre 
of  the  cicatrice  is  without  any  motion  before 
incubation  ; and  even  twenty-four  hours  after, 
when  it  begins  to  become  perceptible  with  a 
microfcope,  there  is  not  the  leafb  appearance 
of  motion  then,  nor  even  the  day  following. 
During  the  firfl  day  it  is  only  a fmall  white  mu- 
cilaginous mafs,  which  is  of  a confiftence  on 
the  fecond,  and  infenfibly  increafes,  but  whofe 
motion  is  very  flow,  and  does  not  at  all  refem,- 

ble 


NATURAL  HISTORY.  247 

ble  that  of  the  organic  particles  which  move 
rapidly  in  the  feminal  liquor.  Befides,  I have 
reafon  to  fay,  that  this  motion  of  the  organic 
molecules  is  abfolutely  deftroyed  ; for  if  we 
keep  an  egg  without  expofing  it  to  a degree  of 
heat  necefl'ary  to  expand  the  chicken,  the  em- 
bryo, although  formed  entirely,  will  remain 
without  any  motion ; and  the  organic  mole- 
cules of  which  it  is  compofed,  will  remain 
fixed  without  being  able  to  give  motion  and  life 
to  the  embryo  which  has  been  formed  by  their 
union.  Thus  after  the  motion  of  the  organic 
molecules  has  been  deftroyed,  after  the  union 
of  thefe  molecules  neceftary  to  form  an  animal 
body,  there  is  ftill  an  external  agent  required 
to  animate  and  give  it  life  and  motion  ; and 
this  agent  is  heat,  which,  by  rarefying  the  li- 
quors, obliges  them  to  circulate  and  put  alfo 
every  organ  in  action,  which  afterwards  do  no 
more  than  develope  and  grow,  provided  that 
this  external  heat  continues  to  aftift  them  in 
their  functions. 

Before  the  action  of  this  external  heat,  not 
the  leaft  appearance  of  blood  is  to  be  feen;  and 
it  is  not  till  twenty-four  hours  after  that  I have 
perceived  any  change  in  the  colour  of  theveflels. 
The  blood  firft  appears  in  the  placenta,  which 
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communicates  with  the  body  of  the  chicken  : 
but  this  blood  feems  to  lofe  its  colour  as  it  ap- 
proaches the  body  of  the  animal ; for  the  chick- 
en is  entirely  white,  and  we  with  difficulty  dif- 
cover  in  the  firft,  fecond,  and  third  days  after 
incubation,  a few  fmall  fanguinary  points 
which  are  clofe  to  the  body  of  the  animal,  but 
which  feem  not  to  make  part  of  it,  although  it 
is  thefe  fanguinary  points  which  afterwards 
form  the  heart.  Thus  the  formation  of  the 
blood  is  a change  occafioned  in  the  liquors  by 
the  motion  heat  communicates  to  them,  and 
this  blood  is  formed  even  out  of  the  body  of  the 
animal,  the  whole  fubftance  of  which  is  then 
only  a kind  of  mucilage,  or  thick  jelly. 

The  foetus,  as  well  as  the  placenta,  derives 
the  neceftary  nutriment  for  expanfion,  by  a 
kind  of  abforption,  and  they  aflimilate  the  or- 
ganic parts  of  the  liquor  in  which  they  float  : 
for  the  placenta  cannot  be  faid  to  nourifh  the 
animal,  no  more  than  the  animal  nourifhes  the 
placenta  ; fince,  if  the  one  nourifhed  the  other, 
the  firft  would  foon  appear  to  diminifh,  while 
the  other  increafed,  whereas  both  increafe  toge- 
ther. I have  indeed  obferved  in  eggs,  that  the 
placenta  at  firft  increafes  much  more  in  pro- 
portion than  the  foetus,  and  therefore  it  may 
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nourifh  the  animal,  or  rather  convey  the  nutri- 
ment to  it,  by  intus-fufception. 

What  we  have  juft  faid  concerning  the 
chicken  is  eafily  applied  to  the  human  foetus, 
which  is  formed  by  the  union  of  the  organic 
molecules  of  the  two  fexes.  The  membranes 
and  placenta  are  formed  from  the  fuperabun- 
dance  of  the  particles  which  have  entered  into 
the  compofttion  of  the  embryo  : which  is  then 
inclofed  in  a double  membrane,  where  there 
is  alfo  a quantity  of  liquor  which  is,  perhaps, 
at  firft  but  a portion  of  the  femen  of  the  father 
and  the  mother  ; and  as  the  foetus  does  not  quit 
the  matrix,  it  enjoys,  from  the  inftanf  even  of 
its  formation,  an  external  heat  neceflary  for  its 
expanfion  ; this  heat  communicates  a motion 
to  the  liquors,  and  fets  the  organs  in  play,  and 
blood  is  formed  in  the  placenta,  and  in  the  body 
of  the  embryo,  by  the  motion  occafioned  by 
this  heat.  It  may  be  even  faid  that  the  forma- 
tion of  the  blood  of  the  infant  is  as  independent 
of  the  mother,  as  that  which  paiTes  into  the 
egg  is  of  the  hen  which  hatches  it,  or  of  the 
oven  which  heats  it. 

It  is  certain  that  the  foetus,  placenta,  and 
membranes  grow  by  intus-fufception  ; for,  in 
the  earlieft  days  of  conception,  the  pouch  which 
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contains  the  whole  product  of  generation,  is 
not  adherent  to  the  matrix . De  G raaf,  in  his  ex- 
periments on  doe  rabbits,  made  thefe  globules, 
wherein  the  whole  bufinefs  of  generation  lies, 
move  about  in  the  matrix.  Thus  in  the  firft 
flages  they  increafe  and  grow  by  drawing  nu- 
triment from  the  liquors  which  bathe  the  ma- 
trix, to  which  they  are  afterwards  attached  by 
a mucilage,  in  which  fmall  veflels  are  formed 
with  time,  as  we  fhal  1 hereafter  explain. 

But,  not  to  quit  the  fubjeft,  let  us  return  to 
the  immediate  formation  of  the  foetus,  on  which 
there  are  many  remarks  to  be  made  both  as  to 
its  fituation  and  the  different  circumflances 
which  may  prevent  or  flop  its  formation. 

In  the  human  fpccies,  the  feed  of  the  male 
enters  into  the  matrix,  the  cavity  of  which  is 
confiderable  ; and  when  it  meets  with  a fuffici- 
ent  quantity  of  female  femen,  a mixture  of  the 
organic  particles  fuccccd,  and  the  formation  of 
the  foetus  enfues : ihe  whole,  perhaps,  is  done 
inflantaneoully,  efpecially  if  the  liquors  are  both 
in  an  aftive  and  flouriflling  ftate.  The  place 
where  the  foetus  is  formed  is  the  cavity  of  the 
matrix,  becaufe  the  feed  of  the  male  can  enter 
there  more  eafily  than  into  the  trunks  ; and  as 
this  vifeera  has  but  one  fmall  orifice,  which  is 
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always  fhut,  excepting  when  the  ardour  of  love 
caufes  it  to  open  : the  materials  of  generation 
remain  there  with  fafety,  and  fcarcely  ever  re- 
iffue  but  by  rare  and  unfrequent  circumftances  t 
but  as  the  liquor  of  the  male  fprinkles  the  va- 
gina, before  it  penetrates  the  matrix,  by  the  ac- 
tivity of  the  organic  molecules  which  compofe 
it,  it  may  go  farther  into  the  trunks,  and  per- 
haps into  the  ovarium.  As  the  liquor  of  the  fe- 
male has  already  its  perfection  in  the  glandular 
bodies  of  the  tefticles,  from  which  it  flows  and 
moiftens  the  trunks  and  other  parts  before  it 
defcends  into  the  matrix,  and  as  it  may  iflue 
out  by  the  vacuities  left  around  the  neck  of  the 
matrix,  it  is  not  impoflible  that  the  mixture  of 
the  two  liquors  may  be  made  in  all  thefe  diffe- 
rent places.  It  is  therefore  probable  that  foetufles 
are  often  formed  in  the  vagina,  but  which  fall 
out  as  foon  as  they  are  formed,  becaufe  there  is 
nothing  to  retain  them.  It  may  alfo  fometimes 
happen  that  foetufles  are  formed  in  the  trunks; 
but  this  cafe  is  very  rare,  and  cannot  happen 
but  when  the  feminal  liquor  of  the  male  enters 
the  matrix  in  great  plenty. 

The  collection  of  anatomical  obfervations 
makes  mention  of  foetufles  not  only  being  found 
in  the  trunks,  but  alfo  in  the  tefticles.  In  the 
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Hiftory  of  the  Old  Academy  of  Sciences  (vol. 
11.  page  91.)  we  meet  with  an  obfervation  on 
this  fubje£t.  M.Theroude,  a furgeon  at  Paris, 
fhewed  the  academy  an  unformed  mafs,  which 
he  found  in  the  right  tefticleof  agirlofeightcen 
years  of  age.  In  it  were  two  open  flits  furnifhed 
with  hair  like  two  eye-lids;  above  which  was  a 
kind  of  forehead,  with  a black  line  inflead  of 
eyebrows  ; immediately  over  that  were  many 
hairs  matted  together  in  two  feparate  lines,  one 
of  which  was  feven  and  the  other  three  inches 
long  ; under  the  great  angle  of  the  eye  two  of 
the  grinding  teeth  appeared  to  fhoot,  hard, 
thick,  and  white  ; they  had  their  prongs,  and 
a third  tooth  thicker  than  the  reft  above  them. 
There  appeared  likewife  other  teeth  at  different 
diftances  from  each  other:  two  between  thefe 
of  the  canine  nature,  iffued  from  an  opening 
where  the  ear  is  placed.  In  the  fame  volume, 
page  144,  it  is  related,  that  M.  Mery,  found  in 
the  tefticle  of  a woman,  who  had  conceived,  a 
bone  of  the  upper  jaw,  with  many  teeth  there- 
in, fo  perfect  that  fome  appeared  to  be  of  more 
than  ten  years  growth.  We  find,  in  the  Journal 
de  Medecinc,  for  January  1683,  publifhed  by 
the  Abbe  de  la  Roque,  the  hiftory  of  a lady 
who  died  with  the  ninth  child,  which  was 
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formed  in  or  near  one  of  the  tefticles  which  is 
not  very  clearly  explained.  The  foetus  was 
about  an  inch  an  Size,  completely  formed,  and 
the  fex  eafily  to  bediftinguiffied.  Wealfofind, 
in  the  Philosophical  Tranfa&ions,  fome  ob- 
servations on  the  tefticles  of  women,  wherein 
teeth,  hair,  and  bones  have  been  found.  If  all 
thefe  circumftances  are  true,  we  mult  fuppofe 
that  the  feminal  liquor  of  the  male  Sometimes 
afcends,  although  very  feldom,  to  the  tefticles 
of  the  female.  Yet  notwithftanding  all  this,  I 
have  fome  difficulty  to  believe  it ; firft,  becaufe 
the  circumftances  which  appear  to  prove  it  are 
extremely  rare  ; fecondlv,  becaufe  a perfect 
foetus  has  never  been  feen  in  the  tefticles  but 
by  M.  Littre,  who  feems  to  relate  it  in  a very 
fufpicious  manner  ; thirdly,  becaufe  it  is  not 
impoffible  that  the  feminal  liquor  of  the  female 
alone  may  produce  organized  malfes,  as  moles, 
hair,  bones,  flefh,  and,  in  ffiort,  becaufe  if  we 
give  credit  to  anatomifts,  foetufles  may  be  form- 
ed in  the  tefticles  of  men,  as  well  as  in  thofe 
of  women  : for  we  find  in  the  Hiftory  of  the 
Royal  Academy,  vol.  11.  p.  298,  an  obfer- 
vation  of  a furgeon,  who  fays,  he  difcovered 
in  the  Scrotum  of  a man  the  figure  of  a child 
Inclofed  in  his  membranes  ; and  that  the  head, 
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feet,  eyes,  bones,  and  cartilages,  were  difLin- 
guilhable.  If  all  thefe  obfervations  were  equal- 
ly true,  we  mull  neceflarily  adopt  one  of  thefe 
two  hypothefes,  either  that  the  feininal  liquor 
of  each  fex  cannot  produce  any  thing  without 
being  mixed  with  that  of  the  other  fex ; or  that 
either  of  them  can  produce  irregular  malTes  of 
itfelf.  By  keeping  to  the  firfl,  we  fhould  be 
obliged  to  admit,  to  explain  in  all  the  circum- 
ftances  we  have  related,  that  the  liquor  of  the 
male  fometimes  afcends  to  the  tefticle,  and  by 
mixing  with  the  feminal  liquor  of  the  female 
forms  organized  bodies  ; and  fo  may  alfo  the 
female  fluid,  by  being  plentiful  in  the  vagina, 
penetrate  during  the  time  of  copulation  into 
the  ferotum  of  the  male,  nearly  as  the  venereal 
virus  often  reaches  that  part  ; and  that  in  this 
cafe  an  organized  body  may  be  found  in  the 
ferotum,  by  the  mixture  of  the  male  and  female 
fluids;  or  if  we  admit  the  other  hypothefls,  , 
which  appears  to  be  the  mod  probable,  anu  fup- 
pofe  that  the  feminal  liquor  of  each  individual 
may  produce  organized  mafles,  then  we  may  be 
able  to  fay  that  all  thefe  bony,  flefliy,  and  hairy 
produ£tions  fometimes  found  in  the  tefticles  of 
females,  and  in  the  ferotum  of  males,  may  derive 
their  origin  from  the  liquor  of  the  individual  in 
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which  they  are  found.  But  enough  of  obser- 
vations upon  fa£ts  which  appear  to  be  as  un- 
certain as  inexplicable,  for  I am  much  inclined 
to  believe  that,  in  certain  circumftances,  the 
feminal  liquor  of  each  individual  may  produce 
Something  alone  and  of  itfelf,  and  that  young- 
girls  might  form  moles  without  any  communi- 
cation with  the  male,  as  hens  form  eggs  without 
having  received  the  'cock.  I might  Support 
this  opinion  with  obfervations  which  appear 
to  me  as  credible  as  thofe  I have  quoted.  M. 
de  la  Saone,  phyfician  and  anatomift  of  the 
Academy  of  Sciences,  publifhed  a memoir  on 
this  fubjeft,  in  which  he  allerts,  that  religious 
nuns,  though  ftriftly  cloiftered,  had  formed 
rnoles.  Why  Should  that  be  impoffible,  Since 
hens  form  eggs  without  communication  with 
the  cock  ? and  in  the  cicatrice  of  thefe  eggs 
we  perceive  a mole  with  appendages  inflead  of 
a chicken  ? The  analogy  appears  to  me  to  have 
Sufficient  power  for  us  at  leaft  to  doubt,  or 
fufpend  our  determination.  Be  this  as  it 
will,  it  is  certain  that  the  mixture  of  the  two 
liquors  are  required  to  form  a foetus,  and  that 
this  mixture  cannot  come  to  any  effect  but 
when  it  is  in  the  matrix,  where  the  anatomifts 
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have  fometimes  found  fcetuffes  ; and  it  is  na-» 
tural  to  imagine,  that  thofe  which  have  been 
found  out  of  the  matrix,  and  in  the  cavity  of 
the  abdomen,  have  efcaped  by  the  extremity  of 
the  trunks,  or  by  fome  accidental  opening,  and 
that  they  never  fall  from  the  tefticles  into  the 
abdomen,  becaufe  it  is  almoft  an  impoffibility 
that  the  feminal  liquor  of  the  male  can  afeend 
fo  high.  Leeuwenhoek  has  computed  the  mo- 
tion of  thefe  pretended  fpermatic  animals  to  be 
four  or  five  inches  in  forty  minutes,  which 
would  be  more  than  fufficient  for  the  animal- 
cules to  traverfe  from  the  vagina  into  the  ma- 
trix, from  the  matrix  into  the  trunks,  and  from 
the  trunks  into  the  tefticles,  in  an  hour  or 
two,  provided  all  the  liquor  had  that  motion. 
But  how  is  this  to  be  conceived,  that  the  or- 
ganic molecules,  whofe  motion  ceafes  as  foon 
as  the  liquid  fails,  can  arrive  as  far  as  the  tef- 
ticles, unlefs  brought  there  by  the  liquor  in 
which  they  fwim  ? This  progrelfive  motion 
cannot  be  given  by  the  organic  molecules  to 
the  liquor  which  it  contains,  therefore  what- 
ever adHvity  thefe  molecules  may  be  fuppofed 
to  have,  we  cannot  fee  how  they  can  arrive  at 
the  tefiicles  and  form  a foetus  there,  unlefs  the 
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liquor  itfelf  was  pumped  up  and  attracted  thi- 
ther, a fuppofition  not  only  gratuitous  but  even 
againft  all  human  probability. 

The  doubts  which  this  fuppofition  gives 
rife  to,  confirm  the  opinion  that  the  male 
fluid  penetrates  the  matrix,  and  enters  therein 
by  the  orifice,  or  acrofs  the  membraneous 
coat  of  the  vifcera.  The  female  fluid  may 
alfo  enter  into  the  matrix,  either  by  the  open- 
ing at  the  upper  extremity  of  the  trunks,  or 
acrofs  the  fkin  even  of  the  trunks  and  matrix. 
M.  de  Weirbrech,  an  able  anatomift  of  Peterf- 

burgh,  confirms  this  opinion  : Res  omni 

attentione  digniflima  (fays  he)  oblata  mihi  eft 
in  utero  feminas  alicujus  a me  difledse  ; erat 
uterus  ea  magnitudine  qua  efie  folet  in  vir- 
ginibus,  tubequs  amb^  apertae  quidem  ad  in- 
greflum  uteri,  ita  ut  ex  hoc  in  illas  cum  fpe- 
cillo  facile  pollem  tranfire  ac  fiatum  injicere, 
fed  in  turbarum  extremo  nulla  debatur  aper- 
tura,  nullus  aditus  ; fimbriarum  enim  ne  vef- 
tigium  quidem  aderat,  fed  loco  illarum  bulbus 
aliquis  pyriformis  materia  fubalbida  fluida 
turgens,  in  cujus  medio  fibra  plana  nervea, 
cicatriculae  aemula,  apparebat,  quae  fub  liga- 
mentuli,  fpecie  ufque  ad  ovarii  involucra  pro- 
tendebatur. 
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“ Dices,  eadem  a Regnero  de  Graaf  jam 
olim  notata.  Equidem  non  negaverim  illuftrem 
hunc  profedlorem  in  libro  fuo  de  organis  rau- 
lieribus  non  modo  fimilem  tubam  delineafte, 
Tabula  xix,  fig.  3,  fed  & monuifte,  * tubas 
quamvis  fecundum  ordinariam  naturae  difpo- 
fitionem  in  ektremitate  fua  notabilem  Temper 
coar&ationem  habeant,  praetur  naturam  tamen 
aliquando  claudi verum  enimvero  cum  non 
meminerit  au£lor  an  id  in  utraque  tuba  ita 
deprehenderit  ; an  in  virgine  ; an  flatus  ifle 
praeternaturalis  fterilitatem  inducat ; an  vero 
conceptio.nihilominous  fieri  poffit ; an  a prin- 
eipio  vitae  talis  ftrudtura  fuam  originem  ducat; 
five  an  tradlu  tempora  ita  degenerare  tubae 
pofiint;  facile  perfpicimus  multa  nobis  reli£la 
elfe  problemata  quae,  utcumque  foluta,  mul- 
tum  negotii  fafcecant  in  exemplo  noflro.  Erat 
enim  haec  femina  maritata,  viginti  quatuor 
annos  nata,  quae  filium  pepererat  quem  vidi 
ipfe,  ofto  jam  annos  natum.  Dic-igitur  tubas 
ab  incunabulis  claufas  fterilitatem  inducere : 
quare  haec  noftra  femina  peperit ! Die  conce- 
piffe  tubis  claufis  ; quomodo  ovulum  ingredi 
tubam  potuit  ! Die  coaluilfe  tubas  poft  par- 
turn  : quomodo  id  nofti ! Quomodo  adeo 
evanefeere  in  utroque  latere  fimbriae  poflunt, 
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tanquam  nunquam  adfuiifent ! Si  quidem  ex 
ovario  ad  tubas  alia  daretur  via,  praeter  illarum 
orificium,  unico  grefl’u  omnes  fuperarentur 
difficultates  ; fed  fi£liones  intelle&um  quidem 
adjuvant,  rei  veritatem  non  demonftrant;  pras- 
ftat  igitur  ignorationem  fateri,  quam  fpecula- 
tionibus  indulgere*.”  The  difficulties  which 
occurred  to  this  able  author  are  infurmountable 
in  the  egg  fyftem,  but  which  difappear  in  our 
explanation.  This  obfervation  feems  only  to 
prove  what  we  have  obferved,  that  the  feminal 
liquor  of  both  male  and  female  may  penetrate 
the  coat  of  the  matrix,  and  enter  acrofs  the 
pores  of  the  membranes  ; to  be  allured  of  it, 
it  is  only  neceffiary  to  pay  attention  to  the  al- 
teration that  the  feminal  liquor  of  the  male 
caufes  to  the  vifcera,  and  to  the  kind  of  vege- 
tation or  expanfion  that  it  caufes  there.  Be- 
fides,  the  liquor  which  ilTues  by  the  vacuities 
of  De  Graaf,  being  of  the  fame  nature  as  the 
liquor  of  the  glandular  bodies,  it  is  very  evi- 
dent that  this  liquor  comes  from  the  teflicles, 
and  yet  there  is  no  veffiel  through  which  it  can 
pafs  ; confequently  we  mull  conclude,  that  it 
penetrates  the  fpongy  coat  of  all  thefe  parts, 
L 1 2 and 
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and  that  it  not  only  enters  the  matrix,  but 
even  can  iflue  out  when  thefe  parts  are  in 
irritation. 

But  even  Should  we  refufe  this  idea  of  pe- 
netration, we  cannot  deny  that  the  liquor  of  the 
female,  which  flows  from  the  glandular  bodies 
of  the  tefticles,  may  enter  by  the  opening  at  the 
extremity  of  the  trunk,  as  that  of  the  male  does 
by  the  orifice  of  the  vifcera  ; and  that  conse- 
quently thefe  twoliquors  may  mix  of  themfelves 
in  this  cavity,  and  form  there  the  foetus  in  the 
manner  we  have  explained. 


CHAPTER  XI. 

OF  THE  EXPANSION,  GROWTH,  AND  DELIVERY  OF 
THE  FOETUS,  &C. 


IN  the  expanfion  of  the  foetus,  two  different 
degrees  of  growth  make  different  kinds  of 
expanfion.  The  firft,  which  fucceeds  imme- 
diately after  the  formation  of  the  foetus,  is 
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not  proportionable  in  all  the  parts  of  which  it 
is  compofed.  The  more  diftant  it  is  from  the 
formation,  the  more  in  proportion  are  its  parts, 
and  it  is  only  after  it  has  quitted  the  womb  of 
its  mother  that  the  growth  of  the  parts  is 
made  in  nearly  an  equal  manner.  It  mud 
not  be  imagined  that  the  figure  of  the  foetus, 
at  the  moment  of  formation,  is  abfolutely  like 
that  of  an  adult.  It  is  certain  that  the  embryo 
contains  every  part  which  muft  compofe  a 
man,  but  they  differ  in  their  fucceflive  ex- 
panfion. 

In  an  organized  body,  as  that  of  an  animal, 
we  may  fuppofe  fome  parts  are  more  effential 
than  others,  and  though  fome  may  be  ufelefs 
or  fuperfluous,  there  are  fome  on  which  the 
reft  feem  to  depend  for  their  expanfion  and 
difpofition.  We  muft  confider  fome  as  funda- 
mental parts,  without  which  the  animal  cannot 
exift,  and  which  are  more  acceffory  and  ex^ 
ternal,  and  appear  to  derive  their  origin  from 
the  firft,  and  which  feem  to  be  formed  as 
much  for  the  ornament,  fymmetry,  and  exter- 
nal perfe&ion  of  the  animal,  as  for  the  ne~ 
ceftity  of  its  exiftence,  and  the  exercife  of  the 
effential  functions  of  life.  Thefe  two  kinds 
of  different  parts  expand  fucceftively,  and  are 
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almoft  equally  apparent  when  the  foetus  quits 
the  womb  ; but  there  are  others  which  Nature 
feems  to  keep  in  referve,  as  the  teeth,  which 
do  not  appear  lor  fome  time,  and  alfothe  glan- 
dular bodies  in  the  teflicles  of  females,  the 
beards  of  males,  &c.  which  do  not  fhew  them- 
felves  till  the  age  of  puberty.  > 

In  order  to  difcover  the  fundamental  and 
edential  parts  of  an  animal  body,  we  muft  pay 
attention  to  the  number,  fituation,  and  nature 
of  the  whole ; thofc  which  are  fimple,  thofe 
whofe  pofition  is  invariable,  and  thofe  without 
which  the  animal  cannot  exift,  will  be  the 
effential  parts  ; thofe,  on  the  contrary,  which 
are  double,  or  in  a greater  number,  thofe  whofe 
lize  and  pofition  vary,  and  thofe  which  may  ba 
retrenched  from  the  animal  without  deftroying 
or  even  doing  it  an  injury,  may  be  looked 
upon  as  lefs  necedary,  and  more  accedary,  to 
the  animal  machine.  Ariftotle  has  faid  that 
the  only  parts  elfential  to  animals  were  thofe 
with  which  they  take  their  nutriment,  and 
throw  out  the  fuperfluous  parts  of  it  from  the 
body.  From  the  mouth  to  the  arms  are  fimple 
parts,  which  no  other  can  fupply.  The  head 
and  fpine  of  the  back  are  alfo  fimple  parts, 
whofe  pofition  is  invariable.  The  fpine  oi  the 

back 


NATURAL  HISTORY. 


263 

back  ferves  for  a foundation  to  the  fabric  of 
the  body  ; and  it  is  from  the  marrow  which  it 
contains  that  the  motion  and  adlion  of  molt 
of  the  members  and  organs  proceed  ; it  is  alfo 
this  part  which  appears  one  of  the  firft  in  the 
embryo.  Now  thefe  fimple  parts  which  appear 
the  firft  are  all  effential  to  the  exiftence  and 
form  of  the  animal.  There  are  many  more 
double  than  fimple  parts  in  the  body  of  an  ani- 
mal, and  feem  to  be  produced  on  each  fide  of 
the  fimple  parts  by  a kind  of  vegetation  ; for 
thefe  double  parts  are  fimilar  in  form,  and  dif- 
ferent in  pofition.  The  left  hand  exadlly  re- 
femblesthe  right,  becaufe  it  is  compofed  of  the 
fame  number  of  parts ; neverthelefs,  if  it  was 
placed  in  the  fituation  of  the  right,  we  could 
not  make  ufe  of  it  for  the  fame  purpofes,  and 
fhould  have  reafon  to  regard  it  as  a very  dif- 
ferent member.  It  is  the  fame  with  refpedl  to 
•the  other  double  parts  ; they  are  fimilar  as  to 
form,  and  different  as  to  the  pofition  which  is 
connefted  to  the  body  of  the  animal  ; and  by 
fuppofing  a line  to  divide  the  body  into  two 
equal  parts,  the  pofition  of  all  the  fimilar  parts 
would  refer  to  this  line  as  a centre. 

The  fpinal  marrow,  and  the  vertebrae  which 
contains  it,  appear  to  be  the  real  axis,  to  which 

we 


264 


buffon’s 


we  muft  refer  all  the  double  parts  of  the  ani- 
mal, for  they  feem  to  derive  their  origin,  and 
to  be  only  fymmetrical  branches  iffuing  from 
this  trunk  or  common  bafe,  for  we  fee  the  ribs 
flioot  out  on  each  fide  of  the  vertebra?  in  the 
young  chicken  as  the  young  branches  Ihoot 
out  from  the  principal  branch  of  a tree.  In 
all  embryos  the  middle  of  the  head  and  verte- 
brae appear  to  be  the  firft  formed  ; afterwards 
we  fee  on  the  two  fides  of  a veficle  which 
forms  the  middle  of  the  head  two  other  veficles 
which  appear  to  proceed  from  the  firft.  Thefe 
two  veficles  contain  the  eyes  and  the  other 
double  parts  of  the  head  ; fo  likewife  we  per- 
ceive little  tubercles  ftioot  out  in  equal  num- 
bers from  each  fide  of  the  vertebra?,  which  ex- 
tend by  degrees  and  form  the  ribs,  and  other 
double  parts  of  the  trunk.  On  the  fide  of  this 
trunk  already  formed,  as  the  conclufion,  the 
legs  and  arms  appear.  This  firft  expanfion  is 
very  different  from  that  which  is  made  after- 
wards ; it  is  the  produ&ion  of  parts  which  ap- 
pear for  the  firft  time  ; that  which  fucceeds  is 
only  a growth  of  all  the  parts  already  created. 

This  fymmetrical  order  of  all  the  double 
parts  found  in  every  animal,  the  regularity  of 
their  pofition,  the  equality  of  their  extenfion 
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and  growth,  and  the  perfedt  refemblance  be- 
tween them,  feem  to  indicate  that  they  derive 
their  origin  from  the  fimple  parts  ; that  there 
muft  refide  in  thefe  fimple  parts  a power  which 
a£ts  equally  on  each  fide,  or,  which  anfwers 
the  fame  meaning,  they  are  the  fixed  points 
againft  which  the  power  that  produces  the  ex- 
panfion  of  the  double  parts  is  exercifed.  That 
the  power  which  a£ts  on  the  right  is  equalled  by 
that  of  the  left  fide,  and  confequently  they  are 
counterbalanced  by  this  re-a£tion. 

From  hence  we  may  infer,  that  if  there  is 
any  defefl:  or  excefs  in  the  matter  which  is  to 
ferve  for  the  formation  of  the  double  parts,  as 
the  powers  which  impel  them  on  each  fide  are 
equal,  the  defect  or  excefs  muft  be  formed 
the  fame  both  on  the  right  and  left  ; for  ex- 
ample, if,  from  a defeat  of  matter,  a man  has 
but  two  fingers  inftead  of  five  on  the  right 
hand,  he  will  have  but  two  on  the  left  hatid  ; or 
if,  by  an  excefs  of  matter,  he  has  fix  fingers 
on  one  hand,  he  will  have  fix  on  the  other ; Or 
if  the  matter  be  vitiated,  and  caufes  an  altera- 
tion in  the  right  part,  it  will  be  the  fame  on 
the  left.  This  fa<Et  is  very  often  feen.  Moil 
monfters  are  made  with  fymmetry  ; the  dif- 
arrangement  of  the  parts  of  monfters  appears 
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to  be  made  with  order;  Nature,  therefore,  even 
in  her  errors,  miftakes  as  little  as  poflible. 

This  harmony  of  pofition  in  the  double  parts 
of  animals  is  found  alfo  in  vegetables ; branches 
fhoot  out  from  buds  on  every  fide  ; the  veins 
in  the  leaves  are  equally  difpofed  as  to  the  prin- 
cipal vein  ; and  although  fymmetrical  order  ap- 
pears to  be  lefsexadf  in  vegetables  than  in  ani- 
mals, it  is  only  becaufe  it  is  more  varied,  and 
its  limits  are  more  extended,  and  lefs  precife  ; 
but  we  may  neverthelefs  eafily  difeover  this 
order,  and  diftinguifh  the  fimple  and  eflential 
parts  from  thofe  which  are  double,  and  the 
latter  wre  mud  regard  as  having  taken  their 
origin  from  the  former.  Wc  (hall  more  fully 
difeufs  this  point,  as  far  as  relates  to  vegetables, 
when  we  come  to  treat  of  them. 

It  is  not  poflible  to  determine  under  what 
form  the  double  parts  exift  before  expanfion, 
nor  in  what  manner  they  are  folded,  nor  what 
figure  refults  from  their  pofition  by  connec- 
tion with  the  fimple  parts.  The  body  of  the 
animal,  in  the  inflant  of  formation,  certainly 
contains  every  part  which  is  to  compofc  it  ; 
but  the  relative  pofition  of  thefe  parts  muft  be 
very  different  then  from  what  it  becomes  after- 
wards. It  is  the  fame  with  vegetables,  for  if 
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we  obferve  the  expanfion  of  a young  leaf,  we 
fhall  perceive  that  it  is  folded  on  both  Tides  the 
principal  vein,  and  that  its  figure  does  not  re- 
femble  at  that  time  what  it  afterwards  affiimes. 

When  we  amufe  ourfelves  by  folding  paper 
to  form  crowns,  boats,  &c.  the  different  folds 
of  the  paper  feem  to  have  no  refemblance  to  the 
form  which  muft  refult  by  the  unfolding ; we 
only  fee  that  thefe  folds  are  always  made  in  an 
uniform  order,  and  exaXly  the  fame  on  one  fide 
as  that  we  have  made  on  the  other  ; but  it 
would  be  a problem  beyond  known  geometry, 
to  determine  the  figures  which  may  refult  from 
all  the  unfoldings  of  a certain  given  number  of 
folds.  All  what  immediately  relates  to  the 
pofition  is  beyond  our  mathematical  fciences. 
This  art,  which  Leibnitz  calls  Analyjis  Situs , 
is  not  yet  found  out ; though  this  art,  which 
would  fhew  us  the  connexions  that  refult  from 
the  pofition  of  things,  would  perhaps  be  more 
ufeful  than  that  which  has  only  bulk  for  its  ob- 
ject, for  we  have  often  more  need  to  know  the 
form  than  the  matter. 

In  the  unfolding  of  Nature’s  produXions, 
not  only  the  folded  parts  take  new  politions, 
but  they  acquire,  at  the  fame  time,  extent  and 
folidity.  Since  we  cannot  therefore  deter- 
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mine  the  refult  of  the  fimple  unfolding  of  a 
folded  form,  in  which,  as  in  a piece  of  folded 
paper,  there  is  but  one  change  of  pofition  be- 
tween the  parts,  without  any  augmentation  or 
diminution  of  the  bulk  or  mafs  of  the  matter, 
how  is  it  poffible  for  us  to  judge  of  the  complex 
unfolding  of  the  body  of  an  animal,  in  which 
not  only  the  relative  pofition  of  the  parts,  but 
alfo  their  mafs  of  matter,  undergoes  confiderable 
changes  ? We  cannot,  therefore,  reafon  upon 
this  fubjeft,  but  by  drawing  fome  inductions 
from  the  examination  of  things  at  the  different 
periods  of  their  unfolding,  and  by  afliftingour- 
felves  with  the  obfervations  that  we  have  had 
the  opportunities  to  make. 

It  is  true  we  fee  the  chick  in  the  egg  before 
incubation ; it  floats  in  a tranfparent  liquor, 
contained  in  a fmall  purfe,  formed  by  a very 
fine  membrane  in  the  centre  of  the  cicatrice  ; 
but  this  chick  is  then  only  a particle  of  inani- 
mate matter,  in  which  we  cannot  difeern  any 
organization,  nor  any  determined  figure.  We 
judge  by  the  external  form  that  one  of  the 
extremities  is  the  head,  and  the  reft  to  be  the 
fpine  of  the  back.  It  appears  that  this  is  the 
firft  product  of  fecundation  refulting  from  the 
mixture  of  the  feed  of  the  male  and  female  ; 
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neverthelefs,  before  afferting  this  as  a fa&, 
there  are  many  things  ftiould  be  confidered. 
When  the  hen  has  cohabited  with  the  cock  for 
a few  days,  and  afterwards  feparated  from  him, 
the  eggs  fhe  produces  for  a month  after  fepa- 
ration  are  as  fertile  as  thofe  fhe  produced  dur- 
ing the  time  of  cohabitation  with  the  male,  and 
unfold  at  the  fame  time  : they  only  require 
twenty-one  days  fitting,  and  the  embryo  of  the 
one  will  be  as  forward  and  as  completely  form- 
ed as  that  of  the  other.  From  hence  we  might 
think,  that  this  form,  under  which  the  chick 
at  firft  appears  to  us  in  the  egg,  does  not  im- 
mediately proceed  from  a mixture  of  the  two 
liquors,  but  that  it  exifted  in  other  forms  during 
the  time  the  egg  remained  in  the  body  of  the 
mother  ; for  the  embryo,  in  the  form  we  fee  it 
before  incubation,  requires  only  heat  to  unfold 
and  bring  it  forth.  Now,  if  it  had  this  form 
twenty  days,  or  a month  before,  when  the  egg 
was  firft  fecundated,  why  was  it  not  hatched  by 
the  internal  heat  of  the  hen  ? and  why  is  not  the 
chicken  perfectly  formed  in  thofe  eggs  which 
are  fecundated  twenty-one  days  before  the  hen 
lays  them  ? 

This  difficulty  is  not  fo  great  as  it  appears  ; 
for  we  muft  conceive,  that  in  the  time  of  the 
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cock’s  cohabitation  with  the  hen,  each  egg 
receives  in  its  cicatrice,  wherein  the  female 
liquor  is  contained,  a fmall  portion  of  the  femen 
of  the  male.  The  egg  attached  to  the  ovary 
is  in  oviparous  females,  what  the  glandular 
fubdance  is  in  the  tefticles  of  viviparous  fe- 
males. The  cicatrice  of  the  egg  correfponds 
with  the  glandular  bodies  in  which  the  feminal 
liquor  of  the  female  reftdes  ; that  of  the  male 
penetrates  and  mixes  there  with  it  ; from  this 
mixture,  the  formation  of  the  embryo  inllantly 
refults.  The  did  egg  which  the  hen  lays  after 
coition  is  fecundated,  and  capable  of  pro- 
ducing a chicken  ; thofe  which  fhe  lays  after- 
wards were  fecundated  at  the  fame  indant  ; 
but  as  there  is  dill  wanting  efiential  parts  to 
this  egg,  the  production  of  which  is  inde- 
pendent of  the  feed  of  the  male,  as  the  white, 
membranes,  and  flicll,  the  young  embryo  con- 
tained in  the  cicatrice  cannot  unfold  in  this 
imperfeCt  egg,  although  alliftcd  by  the  internal 
heat  of  the  mother.  It  remains,  therefore,  in 
the  cicatrice  in  the  date  in  which  it  was  form- 
ed, until  the  egg  has  acquired  all  the  parts  ne- 
cedary  to  the  growth  and  nouridiment  of  the 
chicken  : and  it  is  not  till  the  egg  has  attained 
its  perfection  that  the  embryo  begins  to  unfold  : 

this 
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this  unfolding  is  performed  by  the  external  heat 
of  incubation  ; but  it  is  certain,  if  the  egg  could 
be  confined  within  the  body  of  the  hen  for 
21  days  after  it  was  completely  formed,  the 
chicken  would  be  produced,  unlefs  the  internal 
heat  of  the  hen  fhould  prove  too  powerful,  for 
the  degrees  of  heat  necelfary  to  hatch  chickens 
are  not  very  extended,  and  the  leaf;  defect  or 
excefs  is  equally  prejudicial  to  their  unfolding. 
The  laft  eggs  the  hen  lays,  containing  the  fame 
as  the  firft,  proves  nothing  more  than  that  the 
egg  mult  acquire  entire  perfection  before  the 
embryo  can  unfold  itfelf  ; and  for  want  of  the 
heat  neceflary  to  this  unfolding,  eggs  may  be 
kept  a confiderable  time  before  incubation, 
without  preventing  the  produce  of  the  chickens 
they  contain. 

It  appears,  therefore,  that  the  ftate  of  the 
embryo,  when  the  egg  is  laid  by  the  hen,  is  the 
firft  ftate  which  fucceeds  fecundation  ; that  the 
form  under  which  we  fee  it  is  the  firft  form 
refulting  from  the  intimate  mixture,  and  from 
the  penetration  of  the  two  feminal  liquors  , 
and  confequently  by  following,  as  Malpighius 
has  done,  this  unfolding  from  hour  to  hour,  we 
difcover  all  that  is  poftible  to  be  known,  unlefs 
we  could  fee  the  two  liquors  mix  before  our 
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eyes,  and  how  the  firft  arrangement  of  the  par- 
ticles are  made,  which  produces  the  firft  form 
of  the  embryo. 

If  we  reflect  on  this  fecundation  (which  is 
made  at  the  fame  time)  of  thefe  eggs,  which 
are  laid  fucceffively,  and  a long  time  after  each 
other,  we  fhall  find  new  arguments  againft 
the  exiftence  of  eggs  in  viviparous  animals  ; 
for  if  the  females  of  viviparous  animals,  or  if 
women  contained  eggs,  like  hens,  why  are 
there  not  many  fecund  at  the  fame  time  ? why 
are  not  fome  of  them  produced  in  nine  months, 
and  others  at  diftant  periods  ? and  when  wo- 
men have  two  or  three  children,  why  do  they 
all  come  into  the  world  at  one  time?  If 
thefe  foetuffes  were  produced  by  the  means  of 
eggs,  would  not  they  come  fucceffively,  ac- 
cording as  the  eggs  came  to  perfection,  after 
the  time  of  impregnation  ? And  would  not 
fiiper-fcetation  be  as  frequent  as  they  now  are 
fcarce,  or  as  natural  as  they  appear  to  be  ac- 
cidental ? 

We  cannot  follow  the  unfolding  of  the 
foetus  in  the  matrix  as  we  purfue  that  of  the 
chick  in  the  egg  ; the  opportunities  of  obferv- 
ing  it  are  few,  and  we  can  only  know  what 
anatomifts,  furgeons,  and  midwives  have 
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written  thereon.  It  is  by  colle£ling  all  their 
particular  obfervations,  and  by  comparing  their 
remarks  and  their  defcriptions,  that  we  have 
made  the  following  abridged  hiftory  of  the  hu- 
man foetus. 

There  is  a great  appearance  that,  imme- 
diately after  the  mixture  of  the  two  feminal 
liquors,  the  whole  materials  of  generation  exift 
in  the  matrix  under  the  form  of  a globe  ; fince 
we  know,  by  anatomifts,  that  three  or  four 
days  after  conception  there  is  a fmall  oval  ball 
in  the  matrix,  this  ball  is  formed  by  an  ex- 
tremely fine  membrane,  which  inclofes  a lim- 
pid liquor  like  the  white  of  an  egg.  We  can 
then  perceive  fome  fmall  united  fibres  in  this 
liquor,  which  are  the  firft  outlines  of  the  foetus. 
A net-work  of  fine  fibres  collects  on  the  fur- 
face  of  the  ball,  which  extends  from  one  of  the 
extremities  to  the  middle.  Thefe  are  the  firft 
veftiges  of  the  placenta. 

Seven  days  after  conception  we  may  diftin- 
guifh,  by  the  naked  eye,  the  firft  lineaments  of 
the  foetus,  as  yet  unformed  ; being  only  a mafs 
of  tranfparent  jelly,  which  has  acquired  fome 
fmall  degree  of  folidity ; the  head  and  trunk  are 
eafily  difcernible,  becaufe  this  mafs  is  of  an 
oblong  form,  and  the  trunk  is  more  delicate 
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and  fomewhat  longer.  Some  fmall  fibres,  in 
form  of  a plume  of  feathers,  fpring  from  the 
body  of  the  foetus,  and  which  turn  towards  the 
membrane  in  which  it  is  included  ; thefe  fibres 
are  to  form  the  umbilical  cord. 

Fifteen  days  after  conception  the  head,  and 
the  moft  apparent  features  of  the  face,  are  di- 
ftinguiffiable  ; the  nofe  refembles  a fmall  pro- 
minent and  perpendicular  thread  affixed  to  a 
line,  which  indicates  the  divifion  of  the  lips. 
Two  fmall  black  points  are  in  the  places  of 
the  eyes,  and  two  little  holes  in  thofe  of  the 
ears  ; the  body  of  the  foetus  has  alfo  received 
fome  growth.  On  each  fide  of  the  upper  and 
inferior  parts  of  the  trunk,  little  protuberances 
appear,  which  are  the  firft  outlines  of  the  arms 
and  legs. 

Eight  days  after,  that  is  in  three  weeks,  the 
body  of  the  foetus  has  only  increafed  about  a 
line ; but  the  arms  and  legs,  the  hands  and  feet, 
are  apparent ; the  growth  of  the  arms  is  more 
quick  than  that  of  the  legs,  and  the  fingers 
feparate  fooner  than  the  toes.  At  this  time 
internal  organization  begins  to  be  difcernible; 
the  bones  appear  like  fmall  threads  as  fine  as 
hairs  ; the  ribs  are  difpofed  regularly  from  the 
two  fides  of  the  back-bone;  and  as  well  as  the 
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arms,  legs,  fingers,  and  toes,  are  reprefented 
by  very  fmall  threads. 

At  a month  the  foetus  is  more  than  an  inch 
long;  it  naturally  takes  a curved  pofture,  in  the 
middle  of  the  liquor  which  furrounds  it,  and 
the  membranes  which  contain  the  whole  are 
increafed  in  extent  and  thicknefs  ; the  mafs  is 
oval,  and  it  is  then  about  an  inch  and  an  half 
in  its  greateft,  and  an  inch  and  a quarter  the 
fmalleft  diameter.  The  human  figure  is  no 
longer  equivocal,  every  part  of  the  face  is 
already  difcernible  ; the  body  is  fafhioned,  the 
thighs  and  belly  are  feen,  the  limbs  formed, 
the  toes  and  fingers  divided,  the  ikin  thin  and 
tranfparent,  the  vifcera  marked  by  fibres,  the 
veflels  as  fine  as  threads,  and  the  membranes 
extremely  delicate,  the  bones  are  as  yet  foft, 
and  have  only  taken  folidity  in  fome  few  parts  ; 
the  veffels  which  compofe  the  umbilical  cord, 
are  as  yet  in  a ftraight  line  by  the  fide  of  each 
other  ; now  the  placenta  only  occupies  a third 
of  the  whole  mafs  ; whereas  in  the  beginning 
it  occupied  the  half.  It  appears,  therefore,  that 
its  growth,  in  fuperficial  extent,  has  not  been 
fo  great  as  that  of  the  fcetus,  and  the  reft 
of  the  mafs  ; but  it  has  increafed  much  more 
in  folidity ; its  thicknefs  has  become  greater 
N n 2 in 
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in  proportion  than  the  membranes  of  the  foetus, 
both  of  which  arc  now  eafily  diltinguifhed. 

According  to  Hippocrates,  the  male  foetus 
is  developed  fooner  than  the  female.  He  fays, 
all  parts  of  the  body  in  the  firft  are  apparent  in 
thirty,  whereas  the  latter  are  not  fo  till  the  ex- 
piration of  forty-two  days. 

In  fix  weeks  the  foetus  is  nearly  two  inches 
long  ; the  human  figure  begins  to  be  more  per- 
fect ; the  head  is  only  larger  in  proportion  than 
the  other  parts  of  the  body  ; the  motion  of  the 
heart  is  perceived  about  this  time.  It  has  been 
feen  to  beat  in  a foetus  of  fixty  days,  a long 
while  after  it  had  been  taken  out  of  the  womb 
of  its  mother. 

In  two  months  the  foetus  is  more  than  two 
inches  long  ; the  ofiification  is  difcernible  as 
far  as  the  middle  of  the  arm,  thigh,  and  leg, 
and  in  the  point  of  the  lower  jaw,  which  is 
then  very  forward  before  the  upper.  Thefe, 
however,  are  only  ofilfied  points ; but  by  the 
effect  of  a more  ready  expanfion,  the  clavicles 
are  wholly  offified.  The  umbilical  cord  is 
formed,  and  the  vefiels  which  compofe  it,  begin 
to  twill  nearly  like  threads  which  compofe  a 
rope:  but  this  cord  is  flill  very  Ihort  in  compa- 
rifon  of  what  it  becomes  hereafter. 
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In  three  months  the  foetus  is  nearly  three 
Inches  long,  and  weighs  about  three  ounces. 
Hippocrates  fays,  that  it  is  at  this  time  the 
motion  of  the  male  foetus  begins  to  be  felt  by 
its  mother ; but  that  thofe  of  the  female  are 
not  felt  till  after  the  fourth  : there  are  women 
who  affirm  they  have  felt  the  motions  of  the 
child  at  the  beginning  of  the  fecond  month. 
It  is  very  difficult  to  be  certain  on  this  fubjeCt, 
the  fenfations  excited  by  the  firfl  motions  of 
the  foetus  depending,  perhaps  more  on  the  fen- 
fibility  of  the  mother  than  the  ftrength  of  the 
child. 

Four  months  after  conception  the  length  of 
the  foetus,  is  fix  or  feven  inches  ; every  part  of 
its  body  is  fo  greatly  augmented  as  to  be  per- 
fectly diftinguifhed  from  each  other  ; even  the 
nails  appear  on  the  fingers  and  toes.  The 
tefticles  of  the  males  are  fhut  up  in  the  belly 
above  the  kidnies ; the  ftomach  is  filled  with 
fomewhat  of  a thick  humour,  like  that  which 
inclofes  the  amnios.  We  find  a milky  fluid 
in  the  little  veflels,  and  in  the  large  ones  a 
black  liquid  matter.  There  is  a little  bile  in 
the  gall,  and  fome  urine  in  the  bladder.  As 
the  foetus  floats  freely  in  the  liquid  which  fur- 
rounds  it,  there  is  always  a fpace  between  the 
t>ody  and  membranes  in  which  it  is  contained. 
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Thefe  coverings  grow  at  fird  more  than  the 
foetus  ; but  after  a certain  time  it  is  quite  the 
contrary.  Before  the  end  of  the  third  month 
the  head  is  bent  forward,  the  chin  reds  on  the 
bread,  the  knees  are  lifted  up,  the  legs  bent 
backwards  upon  the  thighs  (fometimes  the 
knees  are  fo  high  as  almod  to  touch  the  jaws), 
the  arms  are  generally  folded  acrofs  the  bread, 
and  one  of  the  hands,  and  often  both,  touch  the 
face.  The  foetus  afterwards  takes  different 
fituations,  as  it  acquires  drength.  Expe- 
rienced midwives  have  pretended  to  be  cer- 
tain that  it  changes  much  oftener  than  is 
commonly  thought,  and  which  they  prove 
by  feveral  obfervations  ; fird,  the  umbilical 
cord  is  often  found  twided  round  the  body  and 
limbs  of  the  child,  in  a manner  which  necef- 
farily  fuppofes,  that  the  foetus  has  moved  in 
many  dire&ions,  and  taken  different  pofitions; 
fecondly,  a mother  feels  the  motions  of  the 
foetus  fometimes  on  one  fide  of  the  womb  and 
fometimes  on  another ; and  it  often  drikes 
againd  many  different  places,  which  mud  be 
occafroned  by  different  pofitions,  and  fuppofes 
that  it  takes  different  fituations ; thirdly,  as  it 
floats  in  a liquid  which  furrounds  it  on  all 
fldes,  it  can  veryeafily  turn  and  extend  itfelf'by 
its  own  drength ; and  it  mud  alfo  take  dif- 
ferent 
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ferent  fituations  according  to  the  various  atti- 
tudes of  the  mother  ; for  example,  when  fhe 
lies  down,  the  foetus  mu  ft  be  in  another  fitua- 
tion  to  what  it  was  when  fhe  flood  upright. 

Mod  anatomifts  have  faid,  that  the  foetus  is 
conftrained  to  bend  its  body,  becaufe  it  is  too 
confined  in  its  covering  ; but  this  opinion  does 
not  appear  well  founded,  for  in  the  firft  five  or 
fix  months  there  is  more  fpace  than  is  required 
for  the  foetus  to  extend,  and  yet  during  that 
time  it  is  bent  and  folded.  We  alfo  fee  the 
chicken  is  in  a curved  pofture  in  the  liquor  of 
the  amnios,  although  this  membrane  and  its 
liquor  are  fufficient  to  contain  a body  five  or 
fix  times  as  large  as  the  foetus.  Thus  we  may 
conclude  that  this  curved  form  of  the  foetus  is 
natural,  and  not  the  effedl  of  force.  I am 
fomewhat  of  Harvey's  opinion,  who  fays,  it 
takes  this  attitude  becaufe  it  is  the  moft  fa- 
vourable to  reft  and  fleep  ; and  as  the  foetus 
fleeps  almoft  continually,  it  naturally  takes  the 
moft  advantageous  fituation.  “ Certe  (fays 
this  famous  anatomift)  animalia  omnia,  dum 
quiefcunt  & dormiunt,  membra  fua  ut  pluri- 
mum  adducunt  & complicant,  figuramque 
ovalem  ac  conglobatam  quaerunt : ita  pariter 
embryones  qui  tetatem  fuam  maxime  fomfio 
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tranfigunt,  membra  fua  pofitione  ea  qua  plaf- 
mantur  (t'anquam  naturaliffima  ac  maxime  in- 
dolenti  quietique  aptiflima)  componunt 

The  matrix,  as  we  have  already  faid,  takes 
a very  ready  growth  after  conception,  and  it 
continues  alfo  to  increafe  in  proportion  with 
the  foetus  ; but  the  foetus  at  length  outgrows 
the  matrix,  and  then,  efpecially  when  it  ap. 
proaches  maturity,  it  may  be  too  much  con- 
fined, and  agitate  the  matrix  by  reiterated  mo- 
tions and  violent  efforts.  The  mother  fenfibly 
feels  the  impreflion  of  thefe  painful  fenfations, 
and  which  arc  called  periodic  pains  after  the 
labour  commences.  The  more  power  the 
foetus  exerts  to  dilate  the  matrix  the  greater  it 
finds  the  refinance,  from  the  natural  compref- 
lion  of  the  parts.  From  thence  all  the  effe£f 
falls  on  the  orifice,  which  has  been  increafing 
by  degrees  during  the  latter  months  of  preg- 
nancy. 'I'he  head  of  the  foetus,  forcibly  in- 
clining againfl  the  hides  of  the  orifice,  dilates 
it,  by  a continual  preffure,  till  the  moment  of 
delivery,  when  it  opens  fufficiently  for  the  child 
toefcape  from  the  womb. 

What  makes  it  probable  that  the  labour- 
pains  proceed  only  from  the  dilatation  of  the 

orifice 
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orifice  of  the  matrix  is,  that  this  dilatation  is 
the  only  means  to  difcover  whether  the  pains 
felt  are  in  fa<ft  the  pains  of  labour,  for  women 
often  feel  very  fenfible  pains,  which  are  not 
thofe  that  immediately  precede  delivery.  To 
diftinguilh  the  falfefrom  true  pains,  it  has  been 
Recommended  for  the  midwife  to  touch  the 
orifice  of  the  matrix,  as  if  the  pains  be  true 
the  dilatation  will  always  increafe,  and  if  they 
are  falfe  pains,  that  is  to  fay,  pains  which  pro- 
ceed from  fome  other  caufe  than  that  of  the 
approaching  delivery,  the  orifice  will  contract 
rather  than  dilate,  or  at  lead  will  not  continue 
to  dilate.  From  hence  we  have  fufficient 
foundation  to  imagine,  that  thefe  pains  proceed 
from  a forced  dilatation  of  the  orifice.  The 
only  thing  which  embarrafies  on  this  occafion 
is  that  alternative  of  reft  and  fufferings  the 
mother  endures.  This  circumftance  of  the 
effe£l  does  not  perfedlly  agree  with  the  caufe 
which  we  have  juft  indicated ; for  the  dilatation 
of  an  orifice,  which  is  made  by  degrees,  fhould 
produce  a conftant  and  continued  pain,  without 
any  intervals  of  eafe.  But  poffibly  the  whole 
may  be  attributed  to  the  feparation  of  the 
placenta,  which  we  know  is  fattened  to  the 
matrix  by  a number  of  papillae,  which  pene- 
vol,  hi.  O o trate 
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trate  into  the  vacuities  or  cavities  of  this  vif- 
cera ; therefore  may  it  not  be  fuppofed  that 
they  do  not  feparate  from  their  cavities  all  at 
the  fame  time ; that  each  reparation  caufes  tjiofe 
acute  pains,  and  the  intervals  between  are  thofe 
of  eafe  and  reft  ? The  effeCl  in  this  cafe  per- 
fectly anfwers  the  caufe,  and  we  can  fupport 
this  conjeCture  by  another  obfervation. — Im- 
mediately before  delivery  there  iffues  a whitifh 
and  vifcous  liquor,  like  that  which  flows  from 
the  nipples  of  the  placenta  when  drawn  out  of 
their  places,  which  makes  it  probable  that  this 
liquor,  which  then  iffues  from  the  matrix,  is 
produced  by  the  reparation  of  fome  of  the  pa- 
pillas  of  the  placenta. 

It  often  happens  that  the  foetus  quits  the 
matrix  without  burfting  the  membranes,  and 
confequently  without  the  contained  liquor 
flowing  out.  This  kind  of  delivery  appears 
to  be  moft  natural,  and  refembles  that  of  moft 
animals  ; neverthelefs,  the  human  foetus  com- 
monly pierces  its  membranes  by  the  refiftance 
it  meets  with  at  the  orifice  of  the  matrix.  It 
alfo  fometimes  brings  away  part  of  the  amnios, 
and  even  the  chorion,  upon  its  head  like  a cap. 
When  thefe  membranes  are  pierced  or  torn, 
the  liquors,  called  the  waters , which  they  con- 
tain 
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tain  flow  out,  and  the  fides  of  the  orifice  of  the 
matrix,  and  the  vagina,  being  thus  moiftened, 
give  way  more  eafily  to  the  paflage  of  the  child. 
After  the  flowing  of  this  liquor  there  remains 
fufficient  room  in  the  matrix  for  the  midwife 
to  return  the  child,  if  the  pofition  is  unfa- 
vourable. When  the  foetus  is  come  out  the 
delivery  is  not  entirely  completed,  the  placenta 
and  membranes  remain  in  the  matrix,  and  the 
new-born  infant  adheres  to  them  by  the  um- 
bilical cord  ; the  hand  of  the  midwife,  or  the 
weight  of  the  body  of  the  infant  alone,  draws 
them  out  by  means  of  this  cord.  Thofe  organs 
which  were  neceflary  to  the  life  of  the  foetus 
become  ufelefs,  and  even  noxious  to  the  new- 
born infant.  They  are  inftantly  feparated 
from  the  body  of  the  child,  by  tying  the  um- 
bilical cord  about  an  inch  diftance  from  the 
navel,  and  by  cutting  it  about  an  inch  from  the 
ligature.  The  remainder  of  this  cord  dries 
away,  and  feparates  of  itfelf  from  the  navel, 
about  the  fixth  or  feventh  day. 

On  examining  the  foetus  previous  to  its 
birth  we  may  form  feme  idea  of  its  natural 
fundfions.  It  has  organs,  which  are  neceflary 
to  it  while  in  the  womb  of  its  mother,  but 
which  become  ufelefs.  For  the  better  under- 
O o 2 Handing 
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{landing  the  mechanifm  of  thefe  fun&ions,  we 
mud  explain  a little  more  particularly  the 
nature  of  thofe  neceflary  parts,  the  umbilical 
cord,  the  membranes,  the  liquor  which  they 
contain,  and  the  placenta.  The  umbilical 
cord,  which  is  attached  to  the  bodv  of  the 
foetus  at  the  navel,  is  compofed  of  two  ar- 
teries and  one  vein  ; thefe  prolong  the  circu- 
lation of  the  blood,  but  the  vein  is  larger 
than  the  arteries.  At  the  extremity  of  the 
cord  each  of  thefe  veflels  divide  into  an  infinity 
of  ramifications,  which  extend  between  two 
membranes.  They  feparate  at  equal  diftances 
from  the  common  trunk  ; fo  that  thefe  rami- 
fications are  round  and  flat,  and  are  called, 
when  thus  collected,  the  placenta.  The  ex- 
ternal furface,  which  is  applied  againft  the 
matrix,  is  convex  ; the  internal  concave.  The 
blood  of  the  foetus  circulates  in  the  cord,  and 
in  the  placenta.  The  arteries  of  the  cord 
fpring  from  two  large  arteries  of  the  foetus, 
and  carry  the  blood  through  the  arterial  rami- 
fications of  the  placenta  ; from  thence  it  pafles 
into  the  venous  branches  which  carries  it  into 
the  umbilical  veflels  ; thefe  communicate  with 
a vein  of  the  foetus,  in  which  veflels  it  is  re- 
ceived. 
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The  concave  furface  of  the  placenta  is 
cloathed  by  the  chorion  ; the  convex  is  alfo 
covered  by  a kind  of  foft  membrane,  eafily 
torn,  which  feems  to  be  a continuation  of  the 
chorion,  and  the  foetus  is  included  under  the 
double  coat  of  the  chorion  and  the  amnios. 
The  form  is  globular,  becaufe  the  intervals 
between  the  membranes  and  the  foetus  are 
filled  with  a tranfparent  liquor.  This  liquor 
is  contained  by  the  amnios,  which  is  the  in- 
ternal membrane,  it  is  thin  and  tranfparent ; 
it  folds  round  the  umbilical  cord  at  its  in- 
fertion  into  the  placenta,  and  covers  it  the 
whole  length  to  the  navel  of  the  foetus.  The 
chorion  is  the  external  membrane  ; it  is  thick 
and  fpongy,  fprinkled  with  fanguinary  vefiels, 
and  compofed  of  many  coats,  the  exterior 
of  which  covers  the  convex  furface  of  the 
placenta.  It  follows  the  inequalities,  and 
covers  the  papillae,  which  fpring  from  the 
placenta,  and  are  received  in  the  cavities  found 
at  the  bottom  of  the  matrix,  called  lacuna. 
The  foetus  adheres  to  the  matrix  by  thefe  in- 
fertions. 

Some  anatomifts  have  thought  that  the  hu- 
man form  had,  like  thofe  of  certain  qua- 
drupeds, a membrane  called  allantois , deftined 
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to  receive  the  urine  ; and  they  have  pretended 
to  have  found  it  between  the  chorion  and  the 
amnios,  or  in  the  middle  of  the  placenta  at  the 
root  of  the  umbilical  cord,  under  the  form 
of  a very  large  bladder,  in  which  the  urine 
entered  by  a long  pipe  that  compofed  part  of 
the  cord,  and  which  opened  on  one  fide  into 
the  bladder,  and  on  the  other  in  this  allantois 
membrane,  being  fimilar  to  the  urachus  in 
other  animals.  They  owned,  however,  that  it 
was  not  near  fo  large  in  the  human  foetus  as 
in  quadrupeds,  but  that  it  was  divided  into 
many  tubes,  fo  minute  that  th^r  could  fcarce- 
ly  be  perceived,  and  that  the  urine  palled  into 
their  cavities. 

The  experience  and  obfervations  of  moft 
anatomilfs  are  contrary  to  this  fuppofed  difeo- 
very.  They  admit  there  is  a kind  of  ligament 
which  adheres  by  one  end  to  the  external  fur- 
face  of  the  bottom  of  the  bladder,  and  extends 
to  the  navel  ; but  it  becomes  fo  delicate,  on 
entering  into  the  cord,  as  to  be  nearly  reduced 
to  nothing  : in  common  this  ligament  is  not 
hollow,  and  we  can  fee  no  orifice  at  the  bot- 
tom of  the  bladder. 

The  foetus  has  no  communication  with  the 
open  air,  and  the  experiments  made  upon  the 
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lungs  prove  they  have  never  refpired  ; for  they 
fink  to  the  bottom  when  put  in  water:  whereas 
thofe  of  infants  who  have  breathed  always  float 
on  the  top  ; the  foetus  then  does  not  refpire 
in  the  womb,  confequently  it  cannot  form 
any  found  by  its  voice ; and  therefore  what 
has  been  related  of  the  groaning  and  crying 
of  children  before  their  birth  may  be  confi- 
dered  as  fables.  After  the  flowing  of  the 
waters  it  may  happen,  that  the  air  has  found 
an  entrance  into  the  cavity  of  the  matrix,  and 
then  the  infant  may  begin  to  refpire  before  it 
is  brought  forth.  In  this  cafe  it  may  be  able 
to  cry,  as  the  chicken  cries  before  the  fhell  of 
the  egg  is  broken,  which  it  can  do  from 
there  being  air  in  the  cavity  which  is  between 
the  external  membrane  and  the  (hell.  This 
air  is  found  in  all  eggs  and  is  produced  by  the 
internal  fermentation  of  matters  contained  in 
them  *. 

The  lungs  of  the  foetus  being  without  any 
motion,  have  no  more  blood  enter  into  them 
than  is  requifite  to  nourifh  and  make  them 
grow  ; and  there  is  another  road  opened  for  the 
courfe  of  its  circulation.  The  blood  in  the 
right  auricle  of  the  heart,  inftead  of  palling 

into 
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into  the  pulmonary  artery,  and  returning,  after 
having  ran  through  the  lungs  into  the  left 
auricle  by  the  pulmonary  vein,  palfes  imme- 
diately into  the  left  by  an  opening,  called  the 
foremen  ovale , which  is  in  the  partition  of  the 
heart  between  the  two  auricles.  It  enters  af- 
terwards into  the  aorta,  which  diftributes  it  by 
its  ramifications,  at  going  out  of  which  the 
venous  branches  receive  it,  and  bring  it  back 
to  the  heart  by  uniting  all  in  the  vena  cava , 
which  terminates  at  the  right  auricle  of  the 
heart.  The  blood  which  this  auricle  contains, 
inftead  of  palling  entirely  by  the  foremen  ovale, 
may  efcape  in  part  into  the  pulmonary  and  the 
aorta  by  an  arterial  canal,  which  goes  immedi- 
ately from  the  one  to  the  other.  It  is  bythefe 
roads  that  the  blood  of  the  foetus  circulates 
without  entering  into  the  lungs,  as  it  enters 
into  thofe  of  children,  adults,  and  every  animal 
which  breathes. 

It  has  been  thought  that  the  blood  of  the 
mother  pafies  into  the  body  of  the  foetus,  by 
means  of  the  placenta  and  umbilical  cord.  It 
was  fuppofed  that  the  fanguinary  vefTels  of  the 
matrix  opened  into  the  vacuities,  and  thofe 
of  the  placenta  into  the  nipples,  and  that  they 
joined  one  to  the  other  ; but  experience  is 
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quite  contrary  to  this  opinion  ; for  if  the  ar- 
teries of  the  umbilical  cord  is  injedled  the  li- 
quor returns  by  the  veins,  and  not  any  part 
of  it  efcapes  externally.  Befides,  the  nipples 
may  be  drawn  from  the  vacuities  where  they 
are  lodged,  without  any  blood  iffuing  either 
from  the  matrix  or  placenta : a milky  liquor 
only  ifiues  from  both,  and  which,  we  have  al- 
ready obferved,  ferves  the  foetus  for  nutriment. 
This  liquor  poffibly  enters  into  the  veins  of 
the  placenta,  as  the  chyle  enters  into  the  fub- 
clavian  vein  ; and  perhaps  the  placenta  in  a 
great  meafure  performs  the  office  of  the  lungs 
in  bringing  the  blood  to  maturity.  It  is  cer- 
tain that  the  blood  appears  much  fooner  in  the 
placenta  than  in  the  foetus,  and  I have  often 
obferved  in  eggs  that  have  been  under  the  hen 
for  a day  or  two,  that  the  blood  appeared  at 
firft  in  the  membranes,  and  that  their  fangui- 
nary  veffels  are  very  large  and  numerous,  while 
the  whole  body  of  the  chicken,  excepting  the 
point  where  thefe  blood-velfels  terminate,  is 
only  a white  and  almoft  tranfparent  matter,  in 
which  there  is  not  the  fmalleft  fign  of  a fan- 
gu  inary  velfel. 

It  has  been  imagined,  that  the  liquor 
of  the  amnios  is  a nutriment  the  fcetus  re- 
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ceives  by  its  mouth.  Some  naturalifts  pre- 
tend to  have  obferved  this  liquor  in  the  fto- 
mach,  and  to  have  feen  fome  foetuffesto  which 
the  umbilical  cord  was  entirely  wanting,  and 
others  w'ho  had  but  a very  fmall  portion,  which 
did  not  at  all  adhere  to  the  placenta : but  in  this 
cafe  might  not  the  liquor  have  entered  into  the 
body  of  the  foetus  by  the  fmall  portion  of  the 
umbilical  cord,  or  by  the  umbilical  veffel  itfelf? 
befides,  to  thefe  obfervations  we  may  oppofe 
others.  Some  foetulfes  have  been  found  whofe 
lips  were  not  feparated,  and  others  without  any 
opening  in  the  oefophagus.  To  conciliate 
thefe  circumftances,  fome  anatomifts  have 
thought  that  the  aliments  palled  into  the  foetus 
partly  by  the  umbilical  cord,  and  partly  by  the 
mouth  : none  of  thefe  opinions  appear  to  have 
any  foundation.  It  is  not  the  queftion  to  ex- 
amine the  growth  of  the  fcetus  alone,  and  to 
feek  from  whence  and  by  what  it  draws  its 
nutriment,  but  how  the  growth  of  the  whole 
is  made;  for  the  placenta,  liquor,  and  mem- 
branes increafe  in  fize  as  well  as  in  the  foetus  ; 
and  confequently  the  inflruments  and  canals 
employed  to  receive  or  carry  this  nutriment 
to  the  fcetus,  have  a kind  of  life  themfelves. 
The  expanficm  of  the  placenta  and  membranes 
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is  as  difficult  to  conceive  as  that  of  the  foetus  ; 
and  vve  might  fay,  with  equal  propriety,  that 
the  foetus  nouriihes  the  placenta,  as  that  the 
placenta  nouriihes  the  foetus.  The  whole  mafs 
is  floating  in  the  matrix,  and  without  any  ad- 
herence, at  the  commencement  of  this  growth: 
therefore  the  nourilhment  can  be  only  made 
by  an  abforption  of  the  milky  matter  contained 
in  the  matrix.  The  placenta  appears  firft  to 
draw  this  nutriment,  to  convert  this  milk 
into  blood,  and  to  carry  it  to  the  foetus  by 
veins.  The  liquor  of  the  amnios  appears  to 
be  only  this  milky  liquor  depurated,  the  quan- 
tity of  which  increafes  by  a like  abforption, 
proportionate  to  the  increafe  of  the  membranes, 
and  the  foetus  probably  abforbs  this  liquor, 
which  appears  to  be  the  neceffary  nutriment 
for  its  expanlion.  For  we  mull:  obferve,  that 
for  the  firft  two  or  three  months  the  foetus 
contains  very  little  blood;  it  is  as  white  as 
ivory,  and  appears  to  be  compofed  of  lymph 
which  has  taken  fome  folidity  ; and  as  the 
fkin  is  tranfparent,  and  all  the  parts  very  foft, 
we  may  eafily  conceive  that  the  liquor  in 
which  the  foetus  fwims  may  penetrate  them, 
and  thus  furniih  the  neceflary  matter  for  its 
nutrition  and  expanfion.  It  may  be  fuppofed 
P p 2 that 
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that  the  foetus  in  the  latter  ftages  takes  its  nu- 
triment by  the  mouth,  fince  in  th&ftomach  we 
find  a liquor  fimilar  to  that  in  the  amnios,  urine 
in  the  bladder,  and  excrements  in  the  intef- 
tines ; and  as  we  find  neither  urine  nor  meconium 
in  the  amnios,  there  is.  reafon  to  conclude  that 
the  foetus  does  not  void  its  excrements,  efpe- 
cially  as  fome  are  born  without  having  the 
anus  pierced,  although  they  had  a great  quan- 
tity of  meconium  in  the  inteftines. 

Although  the  foetus  does  not  immediately 
adhere  to  the  matrix,  but  is  only  attached  to 
it  by  fmall  external  nipples  though  it  has  no 
communication  with  the  blood  of  its  mother, 
but  is  as  independent  of  her  who  bears  it,  in 
many  refpe&s,  as  the  egg  is  of  the  hen  that 
hatches  it,  yet  it  has  been  pretended,  that  all 
which  affefts  the  mother  affefts  the  foetus;  that 
the  impreflions  of  the  one  a£ts  on  the  brain  of 
the  other  ; and  to  this  imaginary  influence  re- 
femblances,  monfters,  and  efpecially  marks  on 
the  flcin  of  fome  children,  have  been  attributed. 
I have  examined  many  of  thcfc  marks,  and  they 
all  appeared  to  me  to  have  been  caufed  by  a 
derangement  in  the  texture  of  the  flcin.  Every 
mark  mud:  have  a figure  which  will  refemble 
fomething  or  other  ; but  I am  certain  the  re- 
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femblances  fo  formed  depends  rather  on  the 
imagination  of  thofewho  fee  them  than  on  that 
of  the  mother.  On  this  fubjedl  the  marvel- 
lous has  been  carried  as  far  as  it  could  go.  It 
has  not  been  only  faid  that  the  foetus  carried 
real  reprefentations  of  the  longings  of  its 
mother,  but  that,  by  a fmgular  fympathy,  the 
marks,  which  reprefent  ftrawberries,  cherries, 
&c.  change  their  colour,  and  become  deeper 
in  the  feafon  of  thofe  fruits  With  a little 
more  confideration,  and  lefs  prejudice,  this 
colour  may  be  feen  to  change  much  oftener, 
and  that  it  muft  happen  every  time  the  motion 
of  the  blood  is  accelerated,  whether  by  the  heat 
of  fummer  or  from  any  other  caufe.  Thefe 
marks  are  either  yellow,  red,  or  black,  becaufe 
the  blood  gives  thefe  tints  to  the  flcin  when  it 
enters  in  too  great  quantities  into  the  vefiels. 
If  thefe  marks  have  the  longings  of  the  mo- 
ther for  their  caufe,  why  have  they  not  the 
forms  and  colours  as  varied  as  the  objedls  of 
her  defires  ? What  a curious  aflcmblage  of 
figures  would  be  feen  if  all  the  whimfical  de- 
fires of  the  mother  were  written  on  the  lkin  of 
the  child  ? 

As  our  fenfations  have  no  refemblance  to  the 
objects  which  caufe  them,  it  is  impoffible  that 
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defire,  fear,  horror,  or  any  paflion,  or  internal 
emotion,  can  produce  real  reprefentations  of 
thofe  objedts ; and  the  child  being  in  this  re- 
fpect  as  independent  of  the  mother  as  the  egg 
is  of  the  hen,  I fhould  as  foon  believe  that  a 
hen,  which  faw  the  neck  of  a cock  twilled, 
would  hatch  chickens  with  wry  necks,  as  that, 
by  the  power  of  imagination,  a woman,  who 
happened  to  fee  a man  broke  upon  the  wheel, 
would  bring  forth  a child  with  its  limbs  broken 
in  the  fame  manner. 

But  even  fuppofing  this  circumflance  at- 
tefted,  I fhould  Hill  fupport  the  opinion,  that 
the  imagination  of  the  mother  had  not  been 
the  caufe,  for  what  is  the  effedl  of  horror  ? an 
internal  motion,  a eonvulfion  in  the  body  of 
the  mother,  which  might  fhake,  comprefs,  and 
agitate  the  womb.  What  can  refult  from  this 
commotion  r nothing  fimilar  to  the  caufe,  for 
if  this  commotion  wras  very  violent  the  foetus 
might  be  killed,  wounded,  or  deformed  in  fome 
of  its  parts  ; but  how  is  it  to  be  conceived  that 
this  commotion  can  produce  any  thing  refem- 
bling  the  fancy  of  the  mother  in  the  foetus, 
unlefs  we  believe,  with  Harvey,  that  the  ma- 
trix has  the  faculty  of  conceiving  ideas,  and 
realizing  them  on  the  foetus  ? 
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But,  it  may  be  urged,  if  it  was  not  affefted 
by  the  imagination  of  the  mother,  why  did  the 
child  come  into  the  world  with  broken  limbs? 
However  rafli  it  may  appear  to  explain  a mat- 
ter which  is  extraordinary  and  uncertain,  and 
of  which  we  have  no  right  to  exaH  a folution, 
yet  this  queftion  appears  to  me  anfwerable  in 
a fatisfaftory  manner.  Circumftances  of  the 
mod  rare  and  extraordinary  kind  happen  as 
neceffarily  as  thofe  which  are  frequent  and 
common.  In  the  infinite  combinations  which 
matter  can  take,  the  mofl  extraordinary  arrange- 
ments muft  fometimes  happen ; hence  we  might 
venture  to  wager,  that  in  a million,  or  a thou- 
fand  millions  of  children,  there  will  be  one 
born  with  two  heads,  four  legs,  or  with  broken 
limbs  ; it  may,  therefore,  naturally  happen, 
without  the  concurrence  of  the  mother’s  ima- 
gination, that  a child  fhould  be  born  with 
broken  limbs.  This  may  have  happened  more 
than  once,  and  the  mother,  while  pregnant, 
might  have  been  prefent  at  the  breaking  on  the 
wheel,  and  therefore  the  defetl  of  the  child's 
formation  has  been  attributed  to  what  fhe  had 
feen,  and  to  her  impreffed  imagination.  But, 
independent  of  this  general  anfwer,  we  may 
give  a more  direct  explanation.  The  foetus, 
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as  we  have  faid,  has  nothing  in  common  with 
the  mother  ; its  fun£tions,  organ;,  blood,  <Scc. 
are  all  particular,  and  belong  toitfelf;  the  only 
thing  which  it  derives  trom  its  mother  is  the 
liquor,  or  nutritive  lymph,  which  filtrates  from 
the  matrix.  If  this  lymph  is  bad,  or  enve- 
nomed with  the  venereal  virus,  the  child  will 
be  alike  difordered  ; and  it  may  be  imagined, 
that  all  the  difeafes  wrhich  proceed  from  vitiated 
humours  may  be  communicated  from  the  mo- 
ther to  the  child.  We  know  that  the  fmall- 
pox  is  communicative,  and  we  have  but  too 
many  examples  of  children  who  are,  dire&ly 
afier  their  birth,  the  vi&ims  of  the  debauches 
of  their  parents.  The  venereal  virus  attacks 
the  moll  folid  parts  of  the  bones,  and  it  appears 
to  a£t  with  more  force  towards  the  middle  of 
the  bone,  where  offification  commences;  I 
conceive^  therefore,  that  the  child  here  fpoken 
of  has  been  attacked  by  the  venereal  diforder 
while  in  its  mother’s  womb,  and  from  that 
caufe  it  came  into  the  world  with  its  bones 
broken  through  the  middle. 

Rickets  may  alfo  produce  the  fame  effect. 
There  is  a fkeleton  of  a rickety  child  in  the 
French  king’s  cabinet,  whofe  arms  and  legs 
have  callofities  in  the  middle  of  their  bones. 
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By  the  infpe£tion  of  this  fkeleton,  it  appeared 
evident  that  the  bones  had  been  broken  during 
the  time  it  was  in  the  womb,  and  that  after- 
wards the  bones  re-united,  and  formed  thefe 
callofities. 

But  enough  of  a fubje£t  which  credulity 
alone  has  rendered  marvellous.  Prejudice, 
efpecially  that  fort  which  is  founded  on  the 
marvellous,  will  always  triumph  over  reafon, 
and  we  ihould  have  but  little  philofophy  if  wre 
were  aftonilhed  at  it.  We  muff  not  therefore 
ever  expe£t  to  be  able  to  perfuade  women,  that 
the  marks  on  their  children  have  no  connexion 
with  their  unfatisfied  longings.  Yet  might  it 
not  be  alked  them,  before  the  birth  of  the 
child,  of  what  particular  longings  they  had 
been  difappointed,  and  confequently  what  will 
be  the  marks  their  children  will  bear  ? I have 
often  aiked  this  queftion,  and  have  only  made 
perfons  angry  without  having  ever  convinced 
them. 

The  time  that  a woman  goes  with  child  is 
generally  about  nine  months ; but  it  is  however 
fometimeslongerandfometimesfhorter.  Many 
children  are  born  at  feven  or  eight  months,  and 
fome  not  till  after  the  ninth  ; but  in  genera! 
the  deliveries  which  precede  the  term  of  nine 
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months  are  more  frequent  than  the  others. 
The  common  time  of  a natural  delivery  ex- 
tends to  twenty  days,  that  is,  from  eight 
months  fourteen  days  to  nine  months  and  four 
hours. 

Many  children  are  born  before  the  260th 
day,  and  although  thefe  deliveries  precede  the 
general  term,  they  are  not  abortions,  becaufe 
thefe  children  moftly  live.  It  is  commonly 
thought  that  children  born  at  eight  months 
cannot  live,  or  at  lead  that  many  more  of  them 
die  than  of  thofe  born  at  feven  months.  This 
opinion  appears  to  be  a paradox  ; and  by  con- 
futing experience  I think  we  fhall  find  it  an 
error.  The  child  brought  forth  at  eight  months 
is  more  formed,  and  confequently  more  vigo- 
rous, and  likely  to  live  than  that  which  is  born 
at  the  feventh.  Neverthelefs  this  opinion  is 
pretty  generally  received,  and  founded  on  the 
authority  of  Aridotle. 

The  beginning  of  the  feventh  month  is  the 
earlieft  term  for  delivery  ; if  the  foetus  is 
brought  forth  fooner  it  dies,  and  is  termed  an 
abortion.  There  are,  however,  great  limits 
for  the  time  of  human  delivery,  lince  they  ex- 
tend from  the  feventh  to  the  tenth,  and  perhaps 
to  the  eleventh  month. 
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Women  who  have  had  many  children  aflert, 
that  girls  remain  longer  in  the  womb  than  boys. 
If  this  is  really  the  cafe,  we  muft  not  be  fur- 
prized  at  female  children  being  born  at  ten 
months.  When  children  come  before  nine 
months  they  are  not  fo  well  proportioned  as 
thofe  who  are  not  brought  into  the  world  till 
ten  months,  the  bodies  of  the  latter  are  fenfibly 
larger  and  better  formed  : their  hair  is  longer, 
the  growth  of  the  teeth,  although  flill  hid  under 
the  gums,  is  more  advanced  ; the  voice  is 
clearer,  and  the  tone  more  deep. 

There  is  much  uncertainty  on  the  occalional 
caufes  of  delivery,  and  we  do  not  perfe611y 
know  wThat  obliges  the  infant  to  quit  the  womb. 
Some  imagine,  that  the  foetus  having  acquired 
a certain  ftze,  the  matrix  is  too  confined  for  its 
longer  ftay,  and  that  the  conftraint  felt  by  the 
foetus  obliges  it  to  ufe  every  effort  to  quit  its 
prifon  ; others  fay,  and  it  is  nearly  to  the  fame 
purport,  that  the  weight  of  the  foetus  becomes 
fo  great,  that  the  matrix  is  forced  to  open  to  free 
itfelf  from  the  burthen.  Thefe  reafons  do  not 
appear  fatisfaftory  ; for  the  matrix  muft  always 
have  capacity  and  ftrength  to  contain  and  fuf- 
tain  the  weight  of  a fcetus  of  nine  months,  fince 
it  often  contains  two,  and  it  is  certain  that  the 
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weight  and  fize  of  twins  of  eight  months  are 
more  confiderable  than  the  weight  and  fize  of 
a iingle  child  of  nine.  Befides,  it  often  hap- 
pens that  a child  born  at  nine  months  is  fmal- 
ler  than  the  foetus  of  eight  months,  although 
it  continues  in  the  womb. 

Galen  pretends,  that  the  child  remains  in  the 
matrix  till  it  is  able  to  receive  its  food  by  the 
mouth,  and  that  it  only  forces  its  efcape  from 
the  need  of  nutriment.  Others  have  faid,  that 
the  fcetus  always  receives  its  nourifhment  by 
the  mouth  from  the  liquor  of  the  amnios  ; but 
which  becomes  at  length  fo  contaminated,  by 
the  tranfpiration  and  urine  of  the  foetus,  that 
it  becomes  difguftful,  and  obliges  the  foetus  to 
ufe  every  exertion  to  quit  its  confinement. 
Thefe  reafons  do  not  appear  better  than  the 
firft  ; for  it  would  from  thence  follow,  that  the 
weaked  and  fmalled  foetufies  would  remain 
longer  in  the  womb  than  the  ftrongeft  and 
larged,  which  never  happens ; befides,  it  is  not 
food  that  the  fcetus  feeks  immediately  after  it  is 
born,  for  it  can  day  fome  time  without  it;  on 
the  contrary,  it  feems  mod  defirous  to  difembar- 
rafs  itfelf  from  the  nutriment  it  took  when  in 
the  womb  of  its  mother,  and  to  return  the  me- 
conium. Other  anatomids  have  fuppofed  that 
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the  excrements  accumulated  in  the  bowels  of 
the  foetus,  gives  it  great  pain,  and  caufes  it  to 
make  fuch  efforts,  that  the  matrix  is  at  length 
obliged  to  give  way,  and  to  open  a paffage  for 
its  efcape.  I acknowledge  I am  not  better  fa- 
tisfied  with  this  explanation  than  the  reft ; 
becaufe,  why  cannot  the  foetus  void  its  excre- 
ments in  the  amnios,  if  it  was  prefled  fo  to  do  ? 
Now  this  never  happens ; it  appears,  on  the 
contrary,  that  this  neceflity  of  voiding  the  me- 
conium is  not  felt  till  after  the  birth,  when  the 
motion  of  the  diaphragm,  occafioned  by  that  of 
the  lungs,  compreffes  the  inteftines  and  caufes 
this  evacuation  ; for  the  meconium  has  never 
been  found  in  the  amnios  of  a foetus  of  ten 
months  who  had  not  refpired,  whereas  a foetus 
of  lix  or  feven  months  voids  this  meconium  a 
fhort  time  after  refpiration. 

Other  anatomifts,  and  among  them  Fabri- 
cius  de  Aquapendente,  have  fuppofed  the  foetus 
quitted  the  matrix  through  the  need  of  pro- 
curing refrefhment  by  means  of  refpiration. 
This  caufe  appears  to  me  ftill  more  remote  than 
all  the  reft,  becaufe  the  foetus  can  have  no  idea 
of  refpiration  without  having  refpired. 

After  having  weighed  all  thefe  explanations, 
| fuppofe  the  fcetus’s  quitting  the  matrix  de- 
pends 
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pends  on  a quite  different  caufe.  The  flowing 
of  the  menftrua  is  periodical,  and  at  determined 
intervals  ; and  although  conception  fupprefles 
its  appearance,  it  does  not  deftroy  the  caufe  ; 
for  notwithftanding  the  blood  does  not  appear 
at  the  accuftomed  times,  yet  a kind  of  revolu- 
tion takes  place,  like  that  which  is  made  before 
conception.  T hus  it  is,  there  are  many  wo- 
men whofe  menftrua  are  not  fupprelfed  in  the 
firft  two  or  three  months.  I imagine,  there- 
fore, that  when  a woman  has  conceived,  the 
periodical  revolution  is  made  as  regular  as  be- 
fore ; but  as  the  matrix  is  fwelled,  the  excretory 
canals  cannot  give  iffue  to  the  blood,  at  leaft 
unlefs  it  arrives  there  with  fuch  force,  and  in 
luch  quantities,  as  to  open  a paifage  in  fpite  of 
the  refiftance  that  is  oppofed  to  it.  In  this  cafe 
blood  will  appear,  and  if  it  flows  in  a great 
quantity  abortion  will  enfue,  and  the  matrix 
retake  the  form  it  had  before.  But  if  the  blood 
only  forces  one  part  of  thefe  canals,  the  bufinefs 
of  generation  will  not  be  deftroyed,  although 
the  blood  appears,  becaufe  the  greateft  part  of 
the  matrix  ftill  remains  in  the  ftate  which  is 
necelTary  for  that  purpofe. 

When  no  blood  appears,  as  is  generally  the 
cafe,  the  firft  periodical  revolution  is  remarkable 
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and  felt  by  the  fame  pains  and  fymptoms. 
From  thefirft  fuppreffion  of  the  menfes,  there- 
fore, a violent  adlion  on  the  matrix  is  made, 
and  provided  the  adlion  is  augmented,  it  de- 
ftroys  the  product  of  generation.  It  may  from 
thence  be  concluded,  that  every  conception 
which  is  made  juft  before  the  ufual  return  of 
the  menfes  feldom  fucceeds,  and  that  the  adlion 
of  that  blood  eafily  deftroys  the  weak  roots  of  a 
germ  fo  tender  and  fo  delicate.  The  concep- 
tions, on  the  contrary,  which  are  made  juft 
after  the  periodical  evacuations  fucceed  the 
beft,  becaufe  the  produce  of  the  conception  has 
more  time  to  grow,  ftrenglhen,  and  refill  the 
adlion  of  the  blood,  by  the  time  the  next  revo- 
lution happens. 

The  foetus  having  undergone  this  firft  trial, 
and  having  refilled  it,  receives  more  ftrength 
and  growth,  and  is  more  in  a condition  to  con- 
tend again!!  the  fucceeding  revolutions.  Mif- 
carriages  may  and  do  happen  in  all  the  perio- 
dical revolutions  ; but  they  are  lefs  frequent  in 
the  fourth  or  fifth  months,  than  either  at  the 
beginning  or  near  the  end.  We  have  alTigned 
the  reafons  why  they  are  more  frequent  at  the 
beginning;  it  therefore  only  remains  to  explain 
whytheyare  alfo  more  frequent  towards  theend. 
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The  foetus  generally  comes  into  the  world 
during  the  tenth  revolution.  When  it  is  born 
at  the  eighth  or  ninth  it  lives,  and  thefc  de- 
liveries are  not  looked  upon  as  mifcarriages, 
becaufe  the  child,  although  not  fo  perfedtly 
formed,  is  {till  fufficicntly  fo  for  the  purpofe 
of  life.  It  has  been  pretended,  that  examples 
have  been  feen  of  children  born  at  the  feventh 
and  even  at  the  fixth  revolution,  that  is,  at 
live  or  fix  months,  which  have  lived.  There 
is,  therefore,  no  difference  between  a birth  and 
a mifearriage  but  what  is  relative  to  the  living 
powers  of  the  infant.  In  general  the  number 
of  mifcarriages  in  the  firfl,  fecond,  and  third 
months  are  very  confiderable  for  the  reafons  we 
have  given  ; and  the  number  of  deliveries  of 
the  feventh  and  eighth  months  are  alfo  very 
great,  in  comparifon  with  the  mifcarriages  of 
the  fourth,  fifth,  and  fixth  months,  becaufe  in 
this  middle  period  the  product  of  generation  has 
received  more  folidity  and  flrength,  and  hav- 
ing refilled  the  action  of  the  four  firfl  periodi- 
cal revolutions,  a more  violent  force  than  the 
preceding  is  required  to  deflroy  it.  The  fame 
reafon  fubfifts,  with  additional  force,  for  the 
fifth  and  fixth  months.  But  the  foetus,  which 
till  then  is  weak,  and  can  a£t  only  by  its  own 
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feeble  ftrength,  begins  to  get  ftrong,  and  move 
with  vigour  ; and  at  the  eighth  revolution  the 
foetus,  uniting  its  efforts  with  thofe  of  the  ma- 
trix, facilitates  its  exclufion,  and  it  may  come 
into  the  world  in  the  feventh  month,  and  be 
capable  of  living,  efpecially  if  it  happens,  as  is 
fometimes  the  cafe,  to  have  more  than  ordinary 
ftrength  for  that  period.  But  if  it  comes  into 
the  world  only  through  the  weaknefs  of  the 
matrix,  which  could  not  refift  the  aCtion  of  the 
blood  in  this  eighth  revolution,  the  delivery 
would  be  regarded  as  a mifcarriage,  and  the 
child  would  not  live.  But  thefe  cafes  are  very 
rare,  for  if  the  foetus  has  refifted  the  feven  firft 
revolutions,  only  particular  accidents  can  pre- 
vent it  from  refilling  the  eighth.  The  foetus, 
which  has  acquired  this  fame  degree  of  ftrength 
and  vigour  only  a little  later,  will  come  into  the 
world  at  the  ninth  revolution;  and  thofe  which 
require  nine  months  to  obtain  this  fame  ftrength, 
will  come  at  the  tenth  revolution,  which  is  the 
moft  common  and  general  term;  but  when  the 
fcetus  has  not  acquired  in  nine  months  this  de- 
gree of  perfection,  it  may  remain  in  the  womb 
till  the  eleventh,  and  even  till  the  twelfth  re- 
volution ; that  is,  till  the  tenth  or  eleventh 
month,  as  we  have  many  examples. 
vol.  ni.  R r 
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This  opinion,  that  it  is  the  menftrua  which 
is  the  occafional  caufe  of  delivery  at  different 
times,  may  be  confirmed  by  many  other  rea- 
fons.  The  females  of  every  animal  which 
have  no  menfes,  bring  forth  at  nearly  the  fame 
terms,  and  there  is  but  a very  flight  variation 
in  the  duration  of  their  geftation.  We  may, 
therefore,  fuppofe  that  this  variation,  which  is 
fo  great  in  women,  comes  from  the  a&ion  of 
the  menffrual  blood,  which  is  conftantly  exert- 
ed at  every  periodic  return. 

We  have  obferved,  that  the  placenta  adheres 
to  the  papilla:,  or  the  matrix,  only  by  nipples  ; 
that  there  is  no  blood  either  in  thefe  nipples  or 
in  the  vacuities  they  are  niched  into,  and  that 
when  they  are  feparated  (which  is  eafily  done) 
a milky  liquor  only  ilfues  from  them.  Now, 
how  happens  it  that  delivery  is  always  accom- 
panied with  a confiderable  haemorrhage,  at  firft 
of  pure  blood,  and  afterwards  mixed  with  a 
watery  liquor.  This  blood  does  not  proceed 
from  the  feparation  of  the  placenta,  as  the 
nipples  are  drawn  out  without  any  effufion  of 
blood  ? Delivery,  which  entirely  confifis  of 
this  feparation,  fhould  not,  therefore,  produce 
any  blood.  Is  it  not  then  more  accordant 
with  reafon  to  fuppofe,  that  it  is  the  adlion  of 
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the  blood  which  caufes  delivery,  and  that  it  is 
this  menftrual  blood  which  forces  the  velTels 
as  foon  as  the  matrix  is  emptied,  and  which 
begins  to  flow  immediately  after  delivery  as  it 
did  before  conception  ? 

It  is  known,  that  in  the  firft  months  of  preg- 
nancy that  which  contains  the  feed  of  genera- 
tion is  not  adherent  to  the  matrix.  By  the 
experiments  of  De  Graaf  it  has  been  feen,  that 
by  blowing  on  the  little  ball  we  can  make  it 
move.  The  adhefion  to  the  matrix  is  never 
very  flrong,  and  at  firft  the  placenta  with  dif- 
ficulty adheres  to  the  internal  membrane  of 
the  vifcera,  and  thofe  parts  are  only  contiguous, 
or  joined  by  a mucilaginous  matter,  which  has 
fcarcely  any  adhefion.  Why  then  does  it  occur, 
that  in  mifcarriages  of  the  firft  and  fecond 
month  this  ball  never  efcapes  without  a great 
effufion  of  blood  ? It  is  certainly  not  caufed 
by  the  paflage  of  the  ball  quitting  the  matrix, 
fince  it  does  not  adhere  to  it ; but  it  is,  on  the 
contrary,  by  the  adlion  of  this  blood  that  the 
ball  is  driven  out.  Muft  we  not  then  con- 
conclude  this  blood  to  be  menftrual,  which  by 
forcing  the  canals,  through  which  it  had 
been  aceuftomed  to  pafs  before  impregnation, 
R r 2 deftroys 
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deftroys  the  produdl  of  conception  by  retaking 
its  common  road  ? 

It  appears,  therefore,  that  the  periodical  re- 
volution of  the  menftrual  blood  has  great  in- 
fluence on  delivery,  and  that  it  is  the  caufe 
why  the  times  of  delivery  in  women  vary  fo 
much  more  than  in  every  other  female  who  is 
not  fubjedt  to  the  periodical  evacuation,  and 
which  always  bring  forth  at  the  fame  times. 
It  alfo  appears  that  this  revolution,  occafioned 
by  the  action  of  the  menftrual  blood,  is  not  the 
foie  caufe  of  birth,  but  that  the  adtion  of  the 
foetus  itfelf  contributes  towards  it,  fince  there 
are  inftanccs  of  a child  efcaping  from  the 
womb  after  the  death  of  the  mother,  which  ne- 
ceflarily  fuppofes  an  adtion  proper  and  parti- 
cular in  itfelf. 

The  fpace  of  time  which  cows,  Iheep,  and 
other  animals  go  with  young  is  always  the 
fame,  and  their  deliveries  are  not  attended  with 
an  haemorrhage.  May  we  not  then  conclude, 
that  the  blood  voided  bv  women  after  delivery 
is  the  menftrual  blood,  and  that  the  human 
foetus  being  born  at  fuch  different  terms,  can 
only  be  by  the  adtions  of  this  blood  on  the 
matrix  during  every  periodical  revolution  ? It 
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is  natural  to  imagine,  that  if  the  ferriales  of  vi- 
viparous animals  had  menfes  like  women,  their 
deliveries  would  be  followed  with  an  effufion 
of  blood,  and  happen  at  different  terms.  The 
foetuffes  of  animals  come  into  the  world  cloath- 
ed  with  their  membranes  (and  it  feldom  hap- 
pens that  the  membranes  are  broken),  and  the 
waters  flow  before  the  delivery  ; whereas  it  is 
very  rare  a child  is  brought  forth  with  its  mem- 
branes entire.  This  feems  to  prove  that  the 
human  foetus  makes  more  efforts  than  other 
animals  to  quit  its  prifon  ; or  that  the  matrix 
of  a Vv’oman  does  not  fo  naturally  incline  to  the 
paffage  of  the  child,  for  it  is  the  foetus  which 
tears  its  membranes,  by  the . efforts  it  makes 
againft  the  refiftance  it  meets  with  at  the  ori- 
flee  of  the  vifeera. 


RECAPITULATION. 


A LL  animals  procure  nutriment  from  vege- 
tables,  or  other  animals  which  feed  upon 
vegetables ; there  is,  therefore,  one  common 
matter  to  both,  which  ferves  for  the  nutrition 
' and 
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and  expanfion  of  every  thing  which  lives  or 
vegetates.  This  matter  cannot  perform  them 
but  by  alfimilating  itfelf  to  each  part  of  the 
animal  or  vegetable,  and  by  intimately  pene- 
trating the  texture  and  form  of  thefe  parts, 
which  I have  called  the  internal  mould.  When 
this  nutritive  matter  is  more  abundant  than  is 
necefl'ary  to  nourifh  and  expand  the  animal  or 
vegetable,  it  is  fent  back  from  every  part  of  the 
body,  and  depofited  in  one  or  more  refervoirs, 
in  the  form  of  a liquor  ; this  liquor  contains 
all  the  molecules  analogous  to  all  parts  of  the 
body ; and  confequently  all  that  is  necedary  for 
the  reproduction  of  a young  being,  perfectly 
refembling  thefirfl.  Commonly  this  nutritive 
matter  does  not  become  fuperabundant,  in  molt 
kinds  of  animals,  till  they  have  acquired  the 
greatefl  part  of  their  growth  ; and  it  is  for  this 
reafon  that  animals  are  not  in  a date  of  engen- 
dering before  that  time. 

When  this  nutritive  and  productive  matter, 
which  is  univerfally  fpread  abroad,  has  paded 
through  the  internal  mould  of  an  animal  or 
vegetable,  and  has  found  a proper  matrix,  it 
produces  an  animal  or  vegetable,  of  the  fame 
kind  ; but  when  it  does  not  meet  with  a proper 
matrix,  it  produces  organized  beings  different 
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from  animals  and  vegetables,  as  the  moving 
and  vegetating  bodies  feen  in  the  feminal  li- 
quor of  animals,  in  the  infufion  of  the  germ 
ot  plants,  &c. 

This  produ&ive  matter  is  compofed  of  or- 
ganic particles,  always  aCtive,  the  motion  and 
action  of  which  are  fixed  by  the  inanimate  parts 
of  matter  in  general,  and  particularly  by  oily 
and  faline  bodies,  but  as  loon  as  they  are  difen- 
gaged  from  this  foreign  matter,  they  retake 
their  aftion,  and  produce  different  kinds  of  ve- 
getations and  other  animated  beings. 

By  the  microfcope,  the  effects  of  this  pro- 
ductive matter  may  be  perceived  in  the  feminal 
iiquors  of  animals  of  both  fexes.  The  feed 
of  the  female  viviparous  animals  is  filtered 
through  the  glandular  bodies  which  grow  upon 
their  tefticles,  and  thefe  glandular  bodies  con- 
tain a large  quantity  of  feminal  fluid  in  their 
internal  cavities.  Oviparous  females  have,  as 
well  as  the  viviparous,  a feminal  liquor,  which 
is  ftill  more  aCtive  than  the  viviparous.  The 
feed  of  the  female  is  in  general  like  that  of  the 
male,  when  they  are  both  in  a natural  ffate  : 
they  decompofe  after  the  fame  manner,  con- 
tain fimilar  organic  bodies,  and  they  alike 
offer  the  fame  phenomena. 
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All  animal  or  vegetable  fubftances  include 
a great  quantity  of  this  organic  and  produ£tive 
matter.  To  perceive  it,  we  need  only  feparate 
the  inanimate  parts  in  which  the  a£Uve  par- 
ticles of  this  matter  are  engaged.  And  this 
is  done  by  infufing  animal  or  vegetable  fub- 
flances  in  water.  The  falts  will  dilfolve,  the 
oils  feparate,  and  the  organic  particles  will 
be  feen  by  their  putting  themfelves  in  motion. 
They  are  in  greater  abundance  in  the  feminal 
liquors  than  in  any  other  parts,  or  rather, 
they  are  lefs  entangled  by  the  inanimate  parts. 
In  the  beginning  of  this  infufion,  when  the 
ilefh  is  but  flightly  dilfolved,  the  organic  mat- 
ter is  feen  under  the  form  of  moving  bodies, 
which  are  almoft  as  large  as  thofe  of  the  femi- 
nal liquors:  but,  in  proportion  as  the  decom- 
pofition  augments,  thefe  organic  particles  di- 
minifh  in  fize  and  incrcafe  in  motion  ; and 
when  the  flelh  is  entirely  decompofed,  or  cor- 
rupted, thefe  fame  particles  are  exceedingly 
minute,  and  their  motion  exceedingly  rapid.  It 
is  then  that  their  matter  may  become  a poifon, 
like  that  of  the  tooth  of  a viper,  wherein  Mr. 
Mead  perceived  an  infinite  number  of  fmall 
pointed  bodies,  which  he  took  for  falts,  although 
they  arc  only  thefe  fame  organic  particles  in  a 
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ftate  of  great  a&ivity.  The  pus  which  iffues 
from  wounds  abounds  with  little  infe&s,  and 
it  may  take  fuch  a degree  of  corruption  as  to 
become  one  of  the  moft  fubtle  poifons  ; for 
every  time  this  active  matter  is  exalted  to  a 
certain  point,  which  may  be  known  by  the 
rapidity  and  minutenefs  of  the  moving  bodies 
it  contains,  it  will  become  a fpecies  of  poifon. 
It  is  the  fame  with  the  poifon  of  vegetables. 
The  fame  matter  which  ferves  to  feed  us  when 
in  its  natural  ftate,  will  deftroy  us  when  cor- 
rupted. Spurred  barley,  for  inftance,  throws 
the  limbs  of  men  and  animals  into  a gangrene 
who  feed  on  it.  It  is  alfo  evident  by  compar- 
ing the  matter  which  adheres  to  our  teeth, 
which  is  the  refidue  of  our  food,  with  that 
from  the  teeth  of  a viper  or  mad  dog,  which  is 
only  the  fame  matter  too  much  exalted  and 
corrupted  to  the  laft  degree. 

When  this  organic  and  productive  matter  is 
found  collected  in  a great  quantity  in  fome  part 
of  an  animal,  where  it  is  obliged  to  remain,  it 
forms  living  beings  which  have  been  ever  re- 
garded as  animals  ; the  taenia,  afcarides,  all  the 
worms  found  in  the  veins,  liver,  in  wounds,  in 
corrupted  flefti,  and  pus,  have  no  other  origin  ; 
the  eels  in  pafte,  vinegar,  and  all  the  pretended 
vol.  hi.  S f 
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microfcopical  animals  are  only  different  forms 
which  this  active  matter  takes  of  itfelf,  accord- 
ing to  circumftances,  and  which  invariably 
tends  to  organization. 

In  all  animal  and  vegetable  fubflances,  ae- 
compofed  by  infufion,  this  produdtive  matter 
manifefts  itfelf  immediately  under  the  form  of 
vegetation.  Filaments  are  feen  to  form,  which 
grow  and  extend  like  plants.  Afterwards  thefe 
extremities  and  knots  fwell  and  burft,  to  give 
paffage  to  a multitude  of  bodies  in  motion, 
which  appear  to  be  animals ; fo  that  it  feems  as 
if  all  nature  began  by  a motion  of  vegetation. 
It  is  feen  by  microfcopical  objedts,  and  like- 
wife  by  the  expanfion  or  unfolding  of  the  ani- 
mal embryo  ; for  the  foetus  at  firft  has  only  a 
ipecies  of  vegetable  motion. 

Sound  food  does  not  furnifh  any  of  thefe 
moving  molecules  for  a confiderable  time. 
Several  days  infufion  in  water  is  required  for 
frelh  meat,  grain,  kernels,  &c.  before  they 
offer  to  our  fight  any  moving  bodies  ; but  the 
more  matters  are  corrupted,  decompofed,  or 
exalted,  the  more  fuddenly  thefe  moving  bodies 
manifeftthemfelves ; they  are  all  free  from  other 
matters  in  feminal  liquors;  but  a few  hours 
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infufion  is  required  to  fee  them  in  pus,  fpurred 
barley,  honey,  drugs,  &c. , 

There  exifts,  therefore,  an  organic  matter, 
univerfally  diffufed  in  all  animal  and  vegetable 
fubftances,  which  alike  ferves  for  their  nutri- 
tion, their  growth,  and  their  reproduftion. 
Nutrition  is  performed  by  the  intimate  pene- 
tration of  this  matter  in  all  parts  of  the  animal 
or  vegetable  bodv.  Expanfion  or  growth  is 
only  a kind  of  more  extended  nutrition,  which 
is  made  and  performed  as  long  as  the  parts  have 
fufficient  dudility  to  fwell  and  extend ; and 
reproduction  is  made  by  the  fame  matter  when 
it  fuperabounds  in  the  body  of  the  animal  or 
vegetable';  each  part  of  the  body  fends  back,  to 
the  appropriate  refervoirs,  the  organic  particles 
which  exceed  what  are  fufficient  for  their  nou- 
rifhment.  Thefe  particles  are  abfolutely  ana- 
logous to  each  part  from  which  they  are  fent 
back,becaufe  they  were  defiinedtonourifh  thofe 
parts  from  hence,  when  all  the  particles  fent 
back  from,  colled  together,  they  muft  form 
a body  fimilar  to  the  firft,  fince  each  particle  is 
like  that  part  from  which  it  was  detached  ; thus 
it  is  that  reproduction  is  effeded  in  all  kinds  of 
trees,  plants,  polypuffes,  pucerons,  &c.  W'here 
one  individual  can  produce  its  like  ; and  it  is 
S f 2 alfo 


buffon’s 


3l6 

alfo  the  firft  mode  which  Nature  ufes  for  the 
reproduction  of  aninjals  which  have  need  of  the 
communication  of  different  fexes  ; for  the  fe- 
minal  liquors  of  both  fexes  contain  all  the  ne- 
ccflary  molecules  for  reproduction  ; but  fome- 
thing  more  is  required  for  its  effectual  comple- 
tion, which  is  the  mixture  of  thefe  two  liquors 
in  fome  places  fuitable  to  the  expanfion  of  the 
foetus  which  mud  refult  therefrom,  which  place 
is  the  matrix  of  the  female. 

There  are,  therefore,  no  pre-exifling  germs, 
no  germs  contained  one  in  the  other,  ad  infini- 
tum ; but  there  is  an  organic  matter  perpetually 
active,  and  always  ready  to  form,  afTimilate,  and 
produce  beings  fimilar  to  thofe  which  receive 
it.  Animals  and  vegetables,  therefore,  can 
never  be  extindl  ; fo  long  as  there  fubfifls  indi- 
viduals the  fpecies  will  ever  be  new  ; they  are 
the  fame  at  prefent  as  they  were  three  thou- 
fand  years  ago,  and  will  perpetually  exit,  by 
the  powers  they  are  endowed  with,  unlefs  an- 
nihilated by  the  will  of  the  Almighty  Creator. 
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HISTORY  OF  MAN. 


CHAPTER  I. 

OF  THE  NATURE  OF  MAN. 

HOUGH  fo  much  interefted  in  acquiring 


a thorough  knowledge  of  ourfelves,  yet  I 
do  not  know  it  man  is  not  lefs  acquainted  with 
the  human,  than  with  any  other  exiftence. 
Provided  by  nature  with  organs,  calculated 
folely  for  our  prefervation,  we  only  employ 
them  to  receive  foreign  impreffions.  Intent 
on  multiplying  the  functions  of  our  fenfes, 
^nd  on  enlarging  the  external  bounds  of  our 
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being,  we  rarely  make  ufe  of  that  internal 
fenfe  which  reduces  us  to  our  true  dimenfions, 
and  abftra£ts  us  from  every  other  part  of  the 
creation.  It  is,  however,  by  a cultivation  of 
this  fenfe  alone  that  we  can  form  a proper 
judgment  of  ourfelves.  But  how  (hall  we 
give  it  its  full  activity  and  extent  r How  fhall 
the  foul,  in  which  it  refides,  be  difengaged 
from  all  the  illufions  of  the  mind  ? We  have 
loft  the  habit  of  employing  this  fenfe  ; it  has 
remained  ina£live  amidft  the  tumult  of  our 
corporeal  fenfations,  and  dried  up  by  the  heat 
of  our  paftions;  the  heart,  the  mind,  the  fenfes, 
have  all  co-operated  againft  it. 

Unalterable  in  its  fubftance,  and  invulne- 
rable by  its  eftence,  it  ftill,  however,  continues 
the  fame.  Its  fplendor  has  been  overcaft,  but 
its  power  has  not  been  diminifhed  : it  may  be 
lefs  luminous,  but  its  guidance  is  not  the  lefs 
certain.  Let  11s  then  colle&  thofe  rays,  of 
which  we  are  not  yet  deprived,  and  its  obfcu- 
rity  will  decreafc ; and  though  the  road  may  not 
in  every  part  be  equally  filled  with  light,  we 
yet  {hall  have  a torch  that  will  prevent  us  from 
going  aft  ray. 

The  firft  and  moft  difficult  ftep  which 
leads  to  the  knowledge  of  ourfelves,  is  a di- 
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ftin£t  conception  of  the  two  fubftances  that 
constitute  our  being.  To  fay  fnnply,  that  the 
one  is  unextended,  immaterial,  and  immortal, 
and  that  the  other  is  extended,  material,  and 
mortal,  is  only  to  deny  to  the  one,  what,  we  af- 
firm the  other  pofiefies.  What  knowledge  is 
to  be  acquired  from  this  mode  of  negation? 
Such  negative  exprelfions  can  exhibit  no  pofi- 
tive  ideas : but  to  fay  that  we  are  certain  of  the 
exigence  of  the  former,  and  that  of  the  latter 
is  lefs  evident  ; that  the  fubftance  of  the  one  is 
fimple,  indivifible,  and  has  no  form,  Since  it 
only  manifests  itfelf  by  a Single  modification, 
which  is  thought  ; that  the  other  is  a lefs  fub- 
ftance than  a fubje£t,  capable  of  receiving  dif- 
ferent forms,  which  bear  a relation  to  our 
fenfes,  but  are  all  as  uncertain  and  variable  as 
the  organs  themfelves ; that  is  to  fay  fomething; 
it  is  to  afcribe  to  each  fuch  diftin£t  and  politive 
properties  as  may  lead  us  to  an  elemental  know- 
ledge of  both,  and  to  a comparifon  between 
them. 

From  the  fmalleft  refle£tion  on  the  origin  of 
our  knowledge,  it  is  eafy  to  perceive  that  it  is 
by  comparifon  alone  we  acquire  it.  What  is 
abfolutely  incomparable,  is  utterly  incompre- 
henfible  ; of  this  God  is  the  only  example  ; he 
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exceeds  all  comprehenfion,  becaufe  he  Is  above 
all  comparifon.  But  whatever  is  capable  of 
being  compared,  contemplated,  and  confidered 
relatively,  in  different  lights,  may  always  come 
within  the  fphere  of  our  underftanding.  The 
more  fubje&s  of  comparifon  we  have  for  exa- 
mining any  objedl,  the  more  methods  there 
are  for  obtaining  a knowledge  of  it,  and  with 
greater  facility. 

The  exiftence  of  the  foul  is  fully  demon- 
ftrated.  To  be  and  to  think  are  with  us  iden- 
tically the  fame.  This  truth  is  more  than  in- 
tuitive ; it  is  independent  of  our  fenfes,  of  our 
imagination,  of  our  memory,  and  of  all  our 
other  relative  faculties.  The  exiftence  of  our 
bodies,  and  of  external  objects,  is  however  held 
in  uncertainty  by  every  unprejudiced  reafoner  ; 
for  what  is  that  extenfion  of  length,  breadth, 
and  thicknefs,  which  we  call  our  body,  and 
which  feems  to  be  fo  much  our  own,  but  as  it 
relates  to  our  fenfes  ? What  are  even  the  ma- 
terial organs  of  thofe  fenfes,  but  fo  many  con- 
formities with  the  objects  that  affect  them  ? 
And  with  regard  to  our  internal  fenfe,  has  it 
any  thing  fimilar  or  in  common  with  thefe 
external  organs  ? Have  the  fenfations  excit- 
ed by  light  or  found  any  refemblance  to  that 
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tenuous  matter,  which  Teems  to  diffufe  light, 
or  to  that  tremulous  undulation  which  found 
produces  in  the  air  ? The  effects  are  certainly 
produced  by  the  neceffary  conformity  there  is 
between  the  eyes  and  ears,  and  thofe  matters 
which  act  upon  them.  Is  not  that  a fufficient 
proof  that  the  nature  of  the  foul  is  different 
from  that  of  matter. 

It  is  then  a certain  truth,  that  the  internal 
fenfation  is  altogether  different  from  its  caufe  ; 
as  alfo,  if  external  objects  exifl,  they  are  in 
themfelves  very  different  from  what  we  con- 
ceive them.  As  fenfation  therefore  bears  no 
refemblance  to  the  thing  by  which  it  is  excit- 
ed, does  it  not  follow  that  the  caufes  of  our 
fenfations  neceffarily  differ  from  our  ideas  of 
them?  The  extenfion  which  we  perceive  by 
our  eyes,  the  impenetrability,  of  which  we  re- 
ceive an  idea  by  the  touch  all  thofe  qualities, 
whofe  various  combinations  conftitute  matter, 
are  of  a doubtful  exiftence  ; fince  our  internal 
fenfations  of  extenfion,  impenetrability,  &c. 
are  neither  extended  nor  impenetrable,  and 
have  not  even  the  fmalleft  affinity  with  thofe 
qualities. 

The  mind  being  often  affected  with  fenfa- 
tions during  deep,  very  different  from  thofe 
vol.  ni.  T t which 
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which  it  has  experienced  by  the  prefence  of  the 
fame  obje&s,  does  it  not  lead  to  a belief  that 
the  prefence  of  objefts  is  not  necelfary  to  the 
exiftence  of  our  fenfations  ; and  that  of  confc- 
quence  our  mind  and  body  may  exift  indepen- 
dent of  thofe  objc&s  ? During  deep,  and  after 
death,  for  example,  our  body  has  the  fame  ex- 
iftence as  before  ; yet  the  mind  no  longer  per- 
ceives this  exiftence,  and  the  body  with  regard 
to  us,  has  ceafed  to  be.  The  queftion  is  there- 
fore, whether  a thing  which  can  exift,  and  af- 
terwards be  no  more,  and  which  affe&s  us  in  a 
manner  altogether  different  from  what  it  is,  or 
what  it  has  been,  may  yet  be  a reality  of  indu- 
bitable exiftence. 

That  fomething  exifts  without  us  we  may 
believe,  though  not  with  a pofitive  aflurance  ; 
whereas  of  the  real  exiftence  of  every  thing 
within  us  we  have  a certainty.  That  of  our 
foul,  therefore,  is  inconteftible,  and  that  of  our 
body  feems  doubtful ; becaufe  the  mind  has  one 
mode  of  perception  when  we  are  awake,  and 
another  when  we  are  afleep  ; after  death,  it 
will  perceive  by  a method  ftill  more  different, 
and  the  objcdls  of  its  fenfations,  or  matter  in 
general,  may  then  ceafe  to  exift  with  refped  to 
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it,  as  well  as  our  bodies,  with  which  we  have 
no  farther  connection. 

But  let  us  admit  this  exiftence  of  matter,  and 
that  it  even  exifts  as  it  appears  to  our  fenfes  ; 
yet  by  comparing  the  mind  with  any  material 
obje£t,  we  fhall  find  differences  fo  great,  and 
qualities  fo  oppofite,  that  every  doubt  will  va- 
nifh  of  the  latter  being  of  a nature  totally  dif- 
ferent, and  infinitely  fuperior. 

The  mind  has  but  one  form,  which  is  fimple, 
general,  and  uniform.  Thought  is  this  form; 
has  nothing  in  it  of  divilion,  extenfion,  impe- 
netrability, nor  any  other  quality  of  matter ; of 
confequence,  therefore,  our  mind,  the  fubject 
of  this  form,  is  indivifible  and  immaterial. 
Our  bodies,  on  the  contrary,  and  all  other  ob- 
jects have  many  forms,  each  of  which  is  com- 
pounded, divifible,  variable,  and  perifhable  ; 
and  has  a relation  to  the  different  organs 
through  which  we  perceive  them.  Our  bodies, 
and  matters  in  general,  therefore,  have  neither 
permanent,  real,  nor  general  properties,  by 
which  we  can  attain  a certain  knowledge  of 
them.  A blind  man  has  no  idea  of  thofe  objects 
which  fight  reprefents  to  us ; a leper,  whofe  fkin 
has  loft  the  fenfe  of  feeling,  is  denied  all  the 
ideas  which  arife  from  the  touch  ; and  a deaf 
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man  has  no  knowledge  of  founds.  Let  thefe 
three  modes  of  fenfation  be  fucceflively  de- 
ftroyed,  yet  the  mind  will  exift,  its  internal 
functions  will  fubfirt,  and  thought  will  ftill 
manifeft  itfelf  within  the  man  fo  deprived. 
But  divert  matter  of  all  its  qualities,  ftrip  it  of 
colour,  of  folidity,  and  of  every  other  property 
which  has  any  relation  to  our  fenfes,  and  the 
confequence  will  be  its  annihilation.  Our 
mind  then  is  unperifhable,  but  matter  may  and 
will  perifh. 

It  is  the  fame  with  all  the  other  faculties  of 
our  foul  when  compared  with  the  moft  effen- 
tial  properties  of  matter.  As  the  mind  wills 
and  commands,  fo  the  body  obeys  in  every 
thing  within  its  power.  The  mind  forms  at 
pleafure  an  intimate  union  with  any  object  ; 
neither  diftance,  magnitude,  nor  figure,  can 
obftruct  this  union,  when  the  mind  wills  it,  it 
is  effected  in  an  inrtant.  The  body  can  form 
no  union  ; whatever  touches  it  too  clofely  in- 
jures it ; it  requires  a long  time  in  order  to  ap- 
proach another  body ; it  every  where  meetswith 
refiftance  and  obrtacles,  and  from  the  fmalleft 
fhock  its  motion  ceafes.  Is  will  then  nothing 
more  than  a corporeal  movement  ? and  is  con- 
templation but  a fimple  contact  r How  could 
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this  contact  takes  place  upon  a remote  object 
or  abftracted  fubjects  ? How  could  this  move- 
ment be  accomplished  in  an  indivisible  inftant? 
Is  it  poffible  to  have  a conception  of  motion 
without  having  a conception  of  fpace  and  time  ? 
Will,  therefore,  if  it  be  a motion,  is  not  a ma- 
terial one  ; and  if  the  union  of  the  mind  with 
its  object  be  a contact,  it  is  effected  at  a dif- 
tance ; and  is  not  this  contact  a penetration  ? 
qualities  which  are  abfolutely  oppofite  to  thofe 
of  matter,  and  which  of  confequence  can  only 
belong  to  an  immaterial  being. 

But  I fear  I have  already  dwelt  too  long  on 
a fubject  which  by  many  may  be  confidered 
as  foreign  to  our  purpofe  ; and  it  might  be 
aficed,  “ Ought  Metaphyfical  Confiderations 
on  the  Soul  to  find  a place  in  a Syflem  of  Na- 
tural Hiftory  r”  Were  I confcious  of  abilities 
equal  to  the  difcuifion  of  a topic  fo  exalted, 
this  reflection,  I muft  own,  would  have  little 
weight  with  me  ; and  I have  contracted  my 
remarks  only  becaufe  1 was  afraid  1 Should 
not  be  able  to  comprehend  a fubject  fo  en- 
larged and  fo  important  in  its  full  extent. 
Why  retrench  from  the  Natural  Hiftory  of 
Man  the  hiftory  of  his  nobleft  part  r Why 
thus  prepofteroully  debafe  him,  by  confidering 
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him  merely  as  an  animal,  while  he  is  of  a na- 
ture fo  different,  and  fo  fuperior,  to  that  of  the 
brutes,  that  thofe  muff  be  immerfed  in  igno- 
rance, like  the  brutes  themfelves,  who  ever 
thought  of  confounding  them. 

Man,  as  to  the  material  part  of  his  exift- 
ence,  certainly  bears  a refemblance  to  other 
animals,  and  in  comprehending  the  circle  of 
natural  beings  there  is  a neceflity  for  placing 
him  in  the  clafs  of  animals.  Nature,  however, 
has  neither  clafles  nor  fpecies ; it  contains 
only  individuals.  Thefe  fpecies  and  clafTes 
aic  nothing  but  ideas  "which  we  have  ourfelves 
toimed  and  cflabliflied,  and  though  we  place 
man  in  one  of  fuch  clalfes  we  do  not  change 
his  being  ; we  do  not  derogate  from  his  dig- 
nity ; we  do  not  alter  his  condition.  In  a 
word,  we  only  place  him  at  the  head  of  thofe 
who  bear  a fimilitude  to  him  in  the  material 
part  of  his  being. 

In  comparing  man  with  the  animal  we  find 
in  both  an  organized  body,  fenfes,  flefh,  blood, 
motion,  and  a multitude  of  other  refemblances. 
But  thefe  refemblances  are  all  external,  and 
not  fufficient  to  juftify  a decifion,  that  the  hu- 
man and  the  animal  natures  are  fimilar.  In 
order  to  form  a proper  judgment  of  the  nature 

of 


NATURAL  HISTORY. 


327 


of  each  we  ought  to  have  as  diftinct  a know- 
ledge of  the  internal  qualities  of  an  animal  as 
we  have  of  our  own.  As  the  knowledge  of 
what  paffes  within  animals  is  impoffible  to  be 
attained,  and  as  we  know  not  of  what  order 
and  kind  its  fenfations  may  be,  in  relation  to 
thofe  of  man,  we  can  only  judge  from  a com- 
parifon  of  the  effects  which  ’refult  from  the 
natural  operations  of  both. 

Let  us  then  take  a view  of  thefe  effects ; and 
while  wre  admit  of  all  the  particular  refem- 
blances,  limit  our  inveftigation  to  the  moft 
general  diflinctions.  It  will  be  allowed  that 
the  moft  ftupid  man  is  able  to  manage  the  moft 
acute  animal ; he  governs  it,  and  renders  it 
fubfervient  to  his  purpofes  ; and  this  not  fo 
much  on  account  of  his  ftrength  or  (kill,  as  by 
the  fuperiority  of  his  nature,  and  from  his  being 
poffelfed  of  reafon,  which  enables  him  to  form 
a rational  fyftem  of  adlion  and  method,  by 
which  he  compels  the  animals  to  obey  him. 
The  ftrongeft  and  moft  acute  animals  do  not 
give  law  to  the  inferior,  nor  hold  them  in  fer- 
vitude.  The  ftronger,  it  is  true,  devour  the 
wreaker,  but  this  adlion  implies  no  more  than  an 
urgent  neceffily,  or  a rage  of  appetite  ; qualities 
very  different  froro  that  -which  produces  a feries 
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of  aftions,  all  tending  to  the  fame  end.  Did 
animals  enjoy  this  faculty,  fhould  we  not  fee 
fome  of  them  affume  dominion  over  others,  and 
oblige  them  to  furnifh  their  food,  to  watch 
over  them,  and  to  attend  them  when  fick  or 
wounded  ? Now,  throughout  the  creation  of 
animals,  there  is  no  veflige  of  fuch  fubordina- 
tion,  no  appearance  that  one  of  them  knows, 
or  is  fenfible  of,  the  fuperiority  of  his  own  na- 
ture over  that  of  others.  It  follows  then  that 
they  mull  all  be  confidered  as  of  one  nature, 
and  that  the  nature  of  man  is  not  only  highly 
fuperior  to  that  of  the  brute,  but  alfo  entirely 
different  from  it. 

Man,  by  outward  figns,  indicates  what  pafies 
within  him  ; he  communicates  his  fentiments 
by  fpeech,  which  is  a fign  common  to  the 
whole  human  fpecies.  The  favage  and  the 
civilized  man  have  the  fame  powers  of  utter- 
ance ; both  fpeak  naturally,  and  fo  as  to  be 
underftood.  No  other  animal  is  endowed  with 
this  expreflion  of  thought ; nor  is  that  defc<9t 
owing,  as  fome  have  imagined,  to  the  want  of 
proper  organs.  Anatomifls  have  found  the 
tongue  of  an  ape  to  be  as  perfect  as  that  of  a 
man.  The  ape,  therefore,  if  he  had  thought, 
Would  have  fpeech,  and  if  its  thoughts  had 
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aught  analogous  to  ours,  this  fpeech  would 
have  an  analogy  to  ours  alfo.  Suppofing  its 
thoughts  were  peculiar  to  its  fpecies,  it  ftill 
would  hold  difcourfe  with  thofe  of  its  kind,  a 
circumftance  of  which  we  fhould  have  heard 
had  it  been  endowed  with  the  powers  of  fpeech. 
So  far  then  is  the  ape  from  having  any  thought 
like  ours,  that  it  has  not  even  any  order  of 
thoughts  of  its  own.  As  they  exprefs  nothing 
by  combined  and  fettled  figns,  they  of  confe- 
quence  are  void  of  thought,  or  at  molt  have  it 
in  a very  fmall  degree. 

That  it  is  from  no  organical  defeat  animals 
are  denied  the  gift  of  fpeech  is  plain,  as  feveral 
fpecies  of  them  may  be  taught  to  pronounce 
wrords,  and  even  repeat  fentcnces  of  fome 
length.  Perhaps  many  others  might  be  found 
capable  of  articulating  particular  founds*;  but 
to  make  them  conceive  the  idea  which  fuch 
founds  denote  is  an  impracticable  talk.  They 
feem  to  repeat  and  articulate  merely  as  an 
echo,  or  an  artificial  machine.  It  is  not  in 
the  mechanical  powers,  or  the  material  organs, 
but  in  the  intelledfual  faculties,  that  they  are 
deficient. 

vol.  in.  U u As 

* Leibnitz  mentions  a dog  which  had  been  taught  to  pro- 
nounce feveral  German  and  French  words. 
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As  all  language  fuppofes  a chain  of  thought, 
it  is  on  that  account  that  brute  animals  have  no 
J'peech,  for  even  allowing  fomething  in  them 
which  refembles  our  firft  apprehenfions,  our 
mod  grofs  and  mechanical  fenfations,  they  ftill 
will  be  found  incapable  of  forming  that  aflocia- 
tion  of  ideas  which  can  alone  produce  reflec- 
tion ; and  in  this  confifts  the  eftence  of  thought. 
To  this  inability  of  connedting  and  feparating 
ideas  it  is  that  they  are  deftitute  of  thought  and 
fpeech,  as  alfo  that  they  neither  can  invent  nor 
, improve  any  thing.  Were  they  endowed  with 
the  power  of  reflection,  even  in  the  mod  fubor- 
dinate  degree,  they  would  be  capable  of  mak- 
ing fome  kind  of  proficiency,  and  acquire  more 
induftry  ; the  modern  beaver  would  build  with 
more  art  and  folidity  than  the  ancient  ; and  the 
bee  would  daily  be  adding  new  improvements 
to  its  cell ; for  if  we  fuppofe  this  cell  as  perfedt 
already  as  it  can  be,  we  afcribe  to  the  infect  an 
intelligence  fuperior  to  our  own  ; by  which  it 
could  difcern  at  once  the  lafl:  degree  of  perfec- 
tion to  which  its  work  might  be  carried,  while 
we  ourfelves  are  for  ever  in  the  dark  as  to  this 
degree,  and  ftand  in  need  of  much  reflection, 
time,  and  practice,  in  order  to  perfect  even  one 
of  our  molt  trivial  arts. 
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Whence  can  arife  the  uniformity  that  is  in 
all  the  works  of  animals  r Why  does  each 
fpecies  invariably  perform  the  fame  actions  in 
the  fame  manner  ? And  why  does  not  one 
individual  perform  them  better  or  worfe  than 
another  ? Can  there  be  a ftronger  proof  that 
their  operations  are  merely  the  effects  of  me- 
chanifm  and  materiality  ? If  they  poifelfed  the 
fmalleft  fpark  of  that  light  which  is  inherent 
in  mankind,  their  works  would  difplay  variety 
at  leaft,  if  not  perfection,  and  one  individual 
would,  in  its  performances,  make  fome  little 
difference  from  what  another  had  done.  Eut 
this  is  far  from  being  the  cafe.  One  plan  of 
action  is  common  to  the  whole  fpecies,  and 
whoever  would  attribute  a mind  or  foul  to  ani- 
mals, mull  of  neceflity  allow  but  one  to  each 
fpecies,  of  which  each  individual  would  be  an 
equal  partaker,  and  as  thereby  it  would  be  di- 
vifible,  it  would  confequently  be  material,  and 
of  a nature  widely  different  from  ours. 

Why,  on  the  other  hand,  are  the  productions 
and  performances  of  men  fo  various  and  fo 
diverfified  ? Why  is  a fervile  imitation  more 
troublefome  to  us  than  an  original  defign  ? It 
is  becaufe  our  fouls  are  our  own,  and  inde- 
pendent of  any  other,  and  becaufe  we  have  no- 
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ihing  in  common  with  our  fpecies  but  the  mat- 
ter which  forms  our  body,  and  in  which  our 
refemblance  to  brute  animals  is  confined. 

Were  internal  fenfations  dependent  on  cor- 
poreal organs,  lhould  we  not  fee  as  remarkable 
differences  in  the  works  of  animals  of  the  fame 
fpecies  as  in  thofe  of  men  ? Would  not  thofe 
which  were  the  moft  happily  organized,  build 
their  nefts  and  contrive  their  cells  in  a manner 
more  folid,  elegant,  and  commodious  ? And 
if  any  individual  poflefied  of  fuperior  genius, 
would  it  not  take  an  opportunity  to  manifeft 
that  fuperiority  in  its  actions  ? But  nothing  of 
this  kind  has  ever  happened,  and  therefore  the 
corporeal  organs,  however  perfect  or  imper- 
fect, have  no  influence  on  the  nature  of  the  in- 
ternal fenfations.  Hence  we  may  conclude, 
that  animals  have  no  fenfations  of  this  kind  ; 
that  fuch  fenfations  have  no  connection  with 
matter,  no  dependence  in  their  nature  on  the 
texture  of  corporeal  organs,  and  that  of  con- 
fequence  there  mult  be  a fubltance  in  man  dif- 
ferent from  matter,  which  is  the  fubjeCt  and 
the  caufe  that  produces  and  receives  thofe  fen- 
fations. 

But  thefe  proofs  of  the  immateriality  of  the 
human  mind  may  be  carried  (till  farther.  In 
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all  the  works  of  nature  there  are  imperceptible 
gradations  maintained.  This  truth,  which  in 
no  other  inftance  admits  of  exception,  is  here 
exprefsly  contradicted.  Between  the  faculties 
of  man  and  thofe  of  the  moft  perfect  animal 
the  diftance  is  infinite  ; an  evident  proof  that 
man  is  of  a different  nature  from  the  brute 
fpecies,  and  that  of  himfelf  he  forms  a diftindt 
clafs,  between  which  and  that  of  animals  there 
is  an  immenfe  chafm.  If  man  belonged  to  the 
clafs  of  animals,  there  would  be  a certain  num- 
ber of  beings  in  nature  lefs  perfedt  than  man, 
and  more  perfect  than  beaft,  in  order  to  com- 
plete the  gradation  from  a man  to  the  mon- 
key. But  this  is  not  the  cafe ; the  tranfition  is 
immediate  frorr^he  thinking  being  to  the  ma- 
terial being;  from  intelledtual  faculties  to  me- 
chanical powers ; from  order  and  defign  to 
blind  motion  ; from  reflexion  and  choice  to 
ferifual  appetite. 

Enough  has  been  here  advanced  to  demon- 
ftrate  the  excellence  of  our  nature,  and  of  the 
immenfe  diftance  which  the  bounty  of  the  Cre- 
ator has  placed  between  man  and  the  brute. 
The  former  is  a rational  being,  the  latter  a be- 
ing devoid  of  reafon.  And  as  there  is  no  me- 
dium between  the  pofitive  and  the  negative, 
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between  the  rational  and  irrational  being,  it 
evident  that  man  is  of  a nature  entirely  dif- 
ferent from  that  of  the  animal  ; that  all  the  re- 
femblance  he  bears  to  it  is  merely  external  ; 
and  that  to  judge  of  him  by  this  refemblance, 
is  wilfully  to  (hut  our  eyes  againft  that  light, 
by  which  we  ought  to  dillinguilh  truth  from 
falfehood. 

Having  thus  confidered  man  as  to  his  internal 
properties,  and  proved  the  immateriality  of  his 
foul ; wc  Oia.ll  now  proceed  to  examine  his 
external  part,  and  give  the  h iftory  of  his  body. 
We  have  already  traced  him  from  his  formation 
to  his  birth,  and  after  taking  a view  of  the  dif- 
ferent ages  of  his  life,  wre  fhall  condudl  him  to 
that  period  when  he  muft  be  fgparated  from  his 
body,  and  then  refign  him  to  the  common  mafs 
of  matter  to  which  he  belongs. 


CHAPTER  II. 

OF  INFANCY. 


NOTHING  can  give  us  a morelhiking  idea 
of  imbecillity,  than  the  condition  in  which 
an  infant  appears  on  its  firft  entrance  into  the 
world.  Incapable  of  making  ufe  of  its  organs, 
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or  fenfes,  the  infant  is  in  want  of  every  aflift- 
ance.  It  is  an  image  of  pain  and  mifery  ; it  is 
more  helplefs  than  the  young  of  any  other  ani- 
mal ; it  feems  as  if  every  moment  would  finifh 
its  doubtful  exiftence  ; it  can  neither  move  nor 
fupport  itfelf ; hardly  has  it  ftrength  enough  to 
exift  or  announce,  by  its  cries,  the  fufferings  it 
experiences  ; as  if  nature  chofe  to  apprife  it, 
that  it  was  born  to  fuffer,  and  that  it  has  ob- 
tained a place  among  the  human  fpecies  to  par- 
take of  its  infirmities  and  forrows. 

Let  us  not  difdain  to  confider  that  Rate 
through  which  we  have  all  pafied  : let  us  view 
human  kind  in  the  cradle  ; let  us  enquire  by 
what  degrees  this  delicate  machine,  this  new- 
born and  hardly  exifting  body,  acquires  mo- 
tion, confiftency,  and  ftrength. 

The  infant  at  its  birth  comes  from  one  ele- 
ment into  another.  On  emerging  from  its 
watery  refidence  in  the  womb,  it  becomes  ex- 
pofed  to  the  air,  and  inftantly  experiences  the 
impreftions  of  that  aftive  fluid.  The  air  a<fts 
upon  the  olfaftory  nerves  and  upon  the  organs 
of  refpiration,  and  thereby  produces  a ihock,  a 
kind  of  fneezing  which  expands  the  cheft,  and 
allows  the  air  a pafiage  into  the  lungs  ; the  ve~ 
ficlesof  which  it  dilates,  and  the  air  remaining 
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for  feme  time  becomes  warm  and  rarefied  to  a 
certain  degree  ; after  which  the  fpring  of  the 
fibres  thus  dilated  re-a£is  upon  this  light  fluid, 
and  expels  it  from  the  lungs.  Inftead  of  under- 
taking^ explain  the  caufes  of  the  alternate  mo- 
tion of  refpiration,  we  fhall  confine  ourfelvesto 
an  elucidation  of  its  effects.  This  function  is 
eflential  to  the  exiftence  of  man  and  of  feveral 
fpecies  of  animals.  It  is  by  refpiration  that  life 
is  preferved  ; and  when  it  is  once  begun,  it  ne- 
ver ceafes  till  death.  Yet  there  is  reafon  to  be- 
lieve that  the  foramen  ovale  is  not  clofed  imme- 
diately after  the  birth  ; and  of  confequence  a 
part  of  the  blood  may  continue  to  pafs  through 
that  aperture.  All  the  blood  cannot,  therefore, 
at  firft  have  a communication  with  the  lungs  ; 
and  it  is  probable  a new-born  child  might  fuf- 
tain  a privation  of  air  for  a confiderable  time 
without  lofing  its  exiftence.  Of  at  lead  the 
poflibiliiy  of  this,  I once  feemingly  confirmed 
by  an  experiment  upon  fome  young  dogs.  I 
put  a pregnant  bitch,  of  the  large  greyhound 
fpecies,  juft  as  (he  was  about  to  litter,  into  a 
tub  filled  with  warm  water,  where  after  fatten- 
ing her  in  fuch  a manner  that  the  lower  parts 
were  covered  with  fome  water,  fhe  brought 
forth  three  puppies,  which  were  accordingly 
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received  into  a liquid  as  warm  as  they  had  left. 
After  wafhing  them  in  this  water,  I removed 
the  puppies,  without  giving  them  time  tobreathe, 
into  a fmaller  tub  filled  with  warm  milk  ; I 
chofe  milk  in  order  that  they  might  receive 
nourilhment  if  they  required  it.  In  this  milk 
they  were  kept  immerfed  above  half  an  hour  ; 
and  when  taken  out  they  were  all  found  alive. 
They  begin  to  breathe,  and  to  difcharge  fome 
moifture  by  the  mouth.  Having  allowed  them 
to  refpire  for  half  an  hour,  I again  put  them 
into  warm  milk,  and  left,  them  a fecond  half- 
hour  ; at  the  expiration  of  which  two  of  them 
were  taken  out  vigorous  and  feemingly  no  wife 
incommoded,  but  the  third  appeared  rather  in 
a languiihing  (late  ; this  I caufed  to  be  carried 
to  the  mother,  which  by  this  time  had  pro- 
duced, in  the  natural  way,  fix  other  puppies  ; 
and  though  it  had  been  brought  forth  in  water, 
and  had  lived  in  milk  one  half  hour  before, 
and  another  after  it  had  breathed,  it  yet  re- 
ceived fo  little  injury  from  the  experiment,  that 
it  prefently  recovered  and  was  as  ftrong  and 
lively  as  the  reft  of  the  litter.  After  allow- 
ing the  other  two  about  an  hour  to  breathe,  I 
put  them  once  more  into  the  warm  milk,  in 
which  they  remained  another  half  hour.  Whe- 
vol.  in.  X x ther 
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ther  they  fwallowed  any  of  this  liquor  or  not  is 
uncertain  ; but  on  being  taken  out  they  ap- 
peared nearly  as  vigorous  as  ever.  After  being 
carried  to  the  mother,  however,  one  died  the 
fame  day  ; but  whether  by  any  accident,  or  by 
what  it  had  buffered  while  immerfed  in  the  li- 
quid, and  deprived  of  air,  I could  not  deter- 
mine. The  other  lived,  as  well  as  the  firft, 
and  both  throve  equally  with  thofe  which  had 
not  gone  through  the  fame  trials.  This  expe- 
riment I never  carried  farther ; but  I fawenough 
to  convince  me  that  rcfpiration  is  lefs  neceffary 
to  a new-born,  than  to  a grown  animal ; and 
that  it  might  be  poflible,  with  proper  precau- 
tions, to  keep  the  foramen  ovale  from  being 
clofed,  and  thus  produce  excellent  divers,  and 
different  kinds  of  amphibious  animals,  which 
might  live  equally  in  air  or  in  water. 

The  air,  on  its  firft  admiffion  into  the  lungs, 
generally  meets  with  fome  obftacle,  occafioned 
by  a liquid  collected  in  the  wind-pipe.  This 
obftacle  is  more  or  lefs  great,  in  proportion  as 
the  liquid  is  more  or  lefs  vifcous.  At  its  birth, 
however,  the  infant  raifes  its  head,  which  before 
reclined  on  its  bread,  and  by  this  movement 
the  canal  of  the  wind-pipe  is  lengthened,  the 
air  obtains  a place,  and  forces  the  liquid  into 
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the  lungs;  and  by  dilating  the  bronchia,  it  dif- 
tributes  over  their  coats  the  mucous  fubftance 
which  oppofes  its  paflage.  The  fuperfluity  of 
this  moifture  is  prefently  dried  up  by  the  re- 
newal of  the  air  ; or,  if  the  infant  is  incom- 
moded by  it,  it  coughs,  and  at  length  relieves 
itfelf  by  expe&oration,  which,  as  it  has  not  yet 
the  ftrength  to  fpit,  is  feen  to  flow  from  the 
mouth. 

As  we  remember  nothing  of  what  happened 
to  us  at  this  period,  it  is  impoflible  to  deter- 
mine wThat  feelings  the  impreflion  of  air  pro- 
duces in  a new-born  infant.  Its  cries,  how- 
ever, the  inftant  it  firft  draws  breath,  are  pretty 
certain  figns  of  the  pain  it  feels  from  the  ac- 
tion of  the  air.  Till  the  moment  of  its  birth, 
the  infant  is  accuftomed  to  the  mild  warmth 
of  a tranquil  liquid  ; and  we  may  fuppofe,  that 
the  adlion  of  a fluid,  whofe  temperature  is  un- 
equal, gives  too  violent  a (hock  to  the  delicate 
fibres  of  its  body.  By  warmth  and  by  cold  it 
feems  to  be  equally  affedled  ; in  every  fituation 
it  complains,  and  pain  appears  to  be  its  firfi, 
its  only  fenfation. 

For  fome  days  after  they  are  brought  into  the 
world,  moft  animals  have  their  eye-lids  clofed. 
Infants  open  them  the  moment  of  their  birth, 
X x 2 but 
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but  they  are  fixed  and  dull  ; they  want  that 
luftre  which  they  afterwards  acquire  ; and 
when  they  move,  it  is  rather  an  accidental  roll 
than  an  a£t  of  vifion.  The  pupil  of  the  eye 
is  feen  to  dilate  or  contraft  in  proportion  to  the 
quantity  of  light  it  receives,  yet  is  incapable 
of  diftinguilhing  objects,  becaufe  the  organs 
of  vifion  are  (till  imperfect ; the  tunica  cornea, 
or  horny  tunicle,  is  wrinkled,  and  perhaps  the 
retina  is  alfo  too  foft  to  receive  the  images 
of  external  objects,  and  admit  the  fenfe  of 
feeing. 

The  fame  remark  is  equally  applicable  to  the 
other  fenfes  ; they  have  not  acquired  that  con- 
fiftency  which  is  necelfary  to  their  operations  ; 
and  even  when  they  have,  a long  time  mull 
elapfe  before  the  fenfations  of  the  infant  can  be 
juft  and  complete.  The  fenfes  are  fo  many 
inftruments  which  we  rnuft  learn  to  employ. 
Of  thefe  fight,  which  feems  to  be  the  nobleft 
and  the  mod  admirable,  is  alfo  the  moll  uncer- 
tain and  delnfive ; and  were  its  effedls  not  every 
moment  corre£ted  by  the  teftimony  of  touch- 
ing, we  fhould  conftantly  be  milled  and  draw 
falfe  conclufions.  This  fenfe  of  touching  is  the 
meafure  and  criterion  of  all  the  others ; it  alone 
is  eftential  to  the  animal’s  exiftence  ; and  is 
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alone  diffufed  univerfally  over  its  body.  Yet 
even  this  fenfe,  in  an  infant  juft  born,  is  im- 
perfect ; by  its  cries,  indeed,  it  gives  indica- 
tions of  pain ; but  it  has  no  expreilion  to  denote 
pleafure.  It  is  forty  days  before  it  begins  to 
fmile  ; about  the  fame  time  alfo  it  begins  to 
weep ; its  former  expreftions  of  pain  being  un- 
accompanied with  tears.  On  the  countenance 
of  a new-born  infant  there  appears  no  veftige 
of  thepaftions,  the  features  of  the  face  not  hav- 
ing acquired  that  confidence  and  form  which 
are  neceflary  for  exprefling  the  fentiments  of 
the  foul.  All  the  other  parts  of  its  body  are 
alike  feeble  and  delicate  ; its  motions  are  un- 
fteady  and  uncertain  ; it  is  unable  to  ftand  up- 
right ; its  legs  and  thighs  are  ftill  bent,  from 
the  habit  it  contracted  in  the  womb  ; it  has  not 
ftrength  enough  to  ftretch  forth  its  arms  or  to 
grafp  any  thing  with  its  hands  ; and  if  aban- 
doned, it  would  remain  on  its  back,  without 
being  able  to  turn  itfelf. 

From  all  which  it  appears,  that  the  pain  felt 
by  infants  foon  after  their  birth,  and  which  they 
exprefs  by  crying,  is  a fenfation  merely  cor- 
poreal, fimilar  to  that  of  other  animals,  who 
alfo  cry  the  minute  they  are  brought  forth  ; as 
alfo,  that  the  mental  fenfations  do  not  begin  to 
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manifeft  thcmfelves  till  forty  days  haveelapfed, 
fmiling  and  weeping  being  produced  by  two 
internal  fenfations,  which  both  depend  on  the 
a£tion  of  the  mind.  The  former  is  the  effed 
of  an  agreeable  emotion,  which  can  only  arife 
from  the  fight,  or  refemblance  of  an  objed 
known,  beloved,  and  defired  , the  latter  is  that 
of  a difagreeable  impreflion,  compounded  of 
fympathy,  and  anxious  concern  for  ourfelves  ; 
both  imply  a certain  degree  of  knowledge,  as 
well  as  an  ability  to  compare  and  to  refled. 
Smiles  and  tears,  therefore,  are  figns  peculiar 
to  the  human  fpecics,  for  exprefling  mental 
pleafure  or  pain  ; while  cries,  and  the  other 
figns  of  bodily  pain  and  pleafure,  are  common 
to  man,  and  to  the  greatelf  part  of  the  animal 
creation. 

But  let  us  return  to  the  material  organs  and 
affedions  of  the  body.  The  fizc  of  an  infant 
born  at  the  full  time  is  ufually  about  twenty- 
one  inches  ; this  is  not  without  exception,  fomc 
falling  fliort  of  and  others  exceeding  this  mca- 
furement.  In  children  of  twenty-one  inches, 
the  bread:,  nteafured  by  the  length  of  the  fler- 
num,  is  nearly  three  inches;  and  in  thofc  of 
fourteen,  only  two  inches.  At  nine  months, 
the  foetus  generally  weighs  from  twelve  to  four- 
teen 
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teen  pounds.  The  head  is  large  in  proportion 
to  the  reft  of  the  body  ; but  this  difproportion 
gradually  wears  off  as  the  fize  of  the  child  en- 
creales.  Its  fkin  is  very  foft ; and  from  its 
tranfparency,  by  which  the  blood  beneath  ap- 
pears, it  is  alfo  of  a reddifh  caft.  It  is  even 
pretended,  that  thofe  children  whofe  {kins  are 
the  moft  red  when  born,  will  afterwards  be  the 
faireft  and  the  moft  beautiful. 

The  form  of  the  body  and  the  members  of 
a new-born  infant  are  by  no  means  perfedf  : 
all  the  parts  are  too  round,  and  even  when  the 
child  is  in  good  health  they  feem  fwelled.  At 
the  end  of  three  days  there  generally  appears 
a kind  of  jaundice  ; and  at  this  time  there  is 
generally  milk  in  the  breafts  of  the  infants, 
which  is  fqueezed  out  with  the  fingers.  The 
fuperfluous  juices,  and  the  fwelling  of  the  dif- 
ferent parts  diminifh  by  degrees,  as  the  child 
increafes  in  growth. 

In  fome  children  juft  born,  the  brain-pan 
may  be  obferved  to  palpitate;  and  in  all,  the 
adfion  of  the  finuffes,  or  arteries  of  the  brain, 
may  be  felt  at  this  place.  Over  this  aperture 
is  formed  a kind  of  fcurf,  which  is  fometimes 
very  thick,  and  muft  be  rubbed  with  brulhes 
in  proportion  as  it  begins  to  dry.  This  matter 
feerns  to  have  fome  analogy  with  that  of  the 
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horns  of  fome  animals,  which  alfo  derive  theif 
origin  from  an  aperture  of  the  fkull,  and  from 
the  fubftance  of  the  brain.  We  fhall  hereafter 
take  an  opportunity  to  fhew,  that  the  extremi- 
ties of  the  nerves  become  folid  by  being  expofed 
to  the  air,  and  that  it  is  this  nervous  fubftance 
which  produces  claws,  nails,  horns,  &rc. 

The  fluid  contained  in  the  amnios  leaves  a 
vifcous,  whitifh  matter  upon  the  infant,  which 
is  l'ometimes  fo  adhefive,  that  it  rnuft  be  di- 
luted with  fome  mild  liquor  before  it  can  be 
removed.  In  this  country  we  never wafh  the 
infant  but  in  warm  water;  yet  there  are  whole 
nations,  who  inhabit  climes  much  more  fe- 
vere  than  ours,  that  plunge  their  children  into 
cold  water  the  minute  they  are  born,  without 
their  buffering  the  leaf!:  injury.  The  Lap- 
landers are  even  faid  to  leave  their  infants  in 
fnow,  till  by  the  cold  their  refpiration  is  nearly 
flopped,  and  then  plunge  them  into  a bath  of 
warm  water.  They  are  treated  thus  roughly 
thrice  every  day  during  the  firft  year,  and  af- 
terwards as  often  every  week,  do  they  under- 
go an  immerfion  in  cold  water.  The  people 
of  the  North  are  perfuaded  that  the  pradlice 
*of  cold  bathing  renders  men  more  healthy 
and  robufl ; and  it  is  for  this  reafon  they 
enure  their  progeny  to  it  from  their  birth. 

The 
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The  truth  is,  we  are  ignorant  with  the  extent 
of  what  our  body  is  capable  of  fuffering,  ac- 
quiring, or  lofing  by  the  power  of  habit.  The 
Indians  in  the  iflhmus  of  America,  for  ex- 
ample, receive  no  injury  from  plunging  into 
cold  water  when  in  a fweat ; and  as  the  moll 
fpeedy  remedy  for  intoxication,  the  women 
throw  their  hufbands  into  the  river  when  they 
are  drunk  ; the  minute  after  delivery,  mothers 
fcruple  not  to  bathe  in  cold  water  with  their 
infants,  and  yet  dangerous  as  we  fhould  con- 
fider  this  practice,  thefe  women  are  rarely 
known  to  die  in  child-bearing. 

A few  minutes  after  birth  the  infant  dif- 
charges  urine,  and  this  generally  when  it  feels 
the  heat  of  the  fire  ; and  fometimes  alfo  the 
meconium  or  excrement  which  hgd  been  col- 
lected in  the  inteftines  during  its  refidence  in 
the  matrix.  This  laft  evacuation  is  not  always 
performed  fo  foon,  but  if  it  does  not  happen  in 
the  courfe  of  the  firft  day,  the  child  is  often  af- 
fected with  a pain  in  the  bowels ; in  which  cafe 
methods  are  taken  to  facilitate  the  difcharge. 
The  meconium  is  black,  and  when  the  infant 
is  effectually  eafed  of  it,  the  fubfequent  (tools 
are  of  a whitifh  cart.  This  change  generally 
happens  on  the  fecond  or  third  day,  and  then 
the  excrement  becomes  more  foetid  than  the 
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meconium ; a proof  that  the  bile  and  other 
bitter  humours  of  the  body  begin  to  intermix 
with  it.  This  faft  tends  to  fupport  our  former 
remark,  that  the  foetus  did  not  receive  any 
food  by  its  mouth,  but  received  all  its  nourifh- 
mcnt  by  abforption. 

The  infant  is  allowed  time  to  throw  off  the 
{lime  and  meconium,  which  are  in  its  bowels 
and  inteftines,  before  it  is  allowed  to  fuck.  As 
thefe  fubftances  might  four  the  milk,  and  pro- 
duce bad  effefts,  it  is  firft  made  to  fwallow  a 
little  wine  and  fugar,  in  order  to  fortify  the  fto- 
mach,  and  to  procure  fuch  evacuations  as  may 
be  neceffary  to  prepare  it  for  receiving  and  di- 
gefting  its  food ; nor  ought  it  to  receive  the 
bread:  till  io  or  12  hours  after  the  birth. 

Hardly  has  the  infant  left  the  womb  of  its 
mother,  and  enjoyed  the  liberty  of  extending 
its  limbs,'  when  it  is  again  put  into  a more  cruel 
confinement.  The  head  of  the  helplefs  infant 
is  fixed  to  one  pofition  ; its  arms  and  legs  put 
in  drift  bondage,  and  it  is  laced  with  bandages 
fo  ftrait  as  not  to  be  able  to  move  a fingle 
joint.  Well  is  it  when  the  compreflion  is  not 
fo  great  as  to  obftruft  the  refpiration,  or  that 
the  midwife  has  taken  the  precaution  to  lay  it 
upon  its  fide,  that  the  natural  moifture  may 
emit  of  itfelf  from  the  mouth,  fince  it  is 
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denied  the  power  of  turning  its  head  in  order 
to  facilitate  this  emidion.  Do  not  then  thofe 
nations  a£t  more  wifely  than  we  who  cover  or 
clothe  their  children  without  (hackling  them 
in  fwathing-bands?  the  Siamefe,  the  Japanefe, 
the  Indians,  the  Negroes,  the  Savages  of  Ca- 
nada, of  Virginia,  or  Brazil,  and  almoft  all 
the  inhabitants  of  South  America,  lay  their 
infants  naked  upon  a fufpended  bed  of  cotton, 
or  put  them  into  their  cradles  lined  with  fur. 
Thofe  practices  are  certainly  liable  to  lefs  in- 
conveniences than  ours.  In  Twaddling  a child, 
it  is  impodible  but  the  reftraint  mud:  give  it  un~ 
eafinefs;  and  the  efforts  it  makes  to  difentangle 
itfelf  have  a greater  tendency  to  injure  the 
form  of  the  body,  than  any  pofition  it  might 
alfume  was  it  left  at  full  liberty.  Swathing- 
bands  may  be  compared  to  (lays,  which  young 
girls  are  made  to  wear  in  order  to  preferve  their 
(hapes,  but  which  neverthelefs  occafion  more 
difeafes  and  deformities  than  they  are  fuppofed 
to  prevent. 

If  the  effortswhich  children  make  for  liberty, 
when  confined  in  the  Twaddling- cloaths,  are 
hurtful,  the  inaction  in  which  they  are  held  by 
it,  is  perhaps  dill  more  To.  Want  of  exercife 
naturally  retards  the  growth  of  their  limbs, 
and  diminifhes  the  ftrength  of  their  bodies; 

and 


and  of  confequence  fuch  children  as  enjoy  the 
liberty  of  moving  at  pleafure,  mud  be  the  mod 
vigorous.  It  was  for  this  reafon  that  the  an- 
cient Peruvians  gave  their  infants  the  full  free- 
dom of  their  arms,  in  a fvvathing-bag  ; after- 
wards, as  their  children  grew,  they  put  them 
up  to  the  middle  in  a hole  dug  in  the  earth,  and 
lined  with  linen  ; by  this  method  they  had  their 
arms  free,  and  could  move  their  heads  and  bend 
their  bodies,  without  falling  or  hurting  them- 
felves.  So  foon  as  they  were  able  to  dep,  they 
were  prefented  with  the  bread,  at  a little  dif- 
tance,  as  an  incentive  for  them  to  walk.  The 
children  of  Negroes  are  often  expofed  to  much 
greater  fatigues,  in  order  to  come  at  the  nipple, 
they  cling  round  one  of  their  mother’shaunches 
with  their  legs,  and  fupport  themfelves  without 
any  adidance  from  her ; feizing  the  bread  they 
continue  to  fuck  in  perfect  fafety,  notwith- 
danding  fhe  is  all  the  while  in  motion,  or  at 
work.  Thefe  children  begin  to  walk,  or  ra- 
ther creep  on  their  kees  and  hands,  in  the  fe- 
cund month  ; and  this  exercife  qualifies  them 
for  running  afterwards  in  this  manner,  almod 
as  nimble  as  they  do  upon  their  feet. 
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